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RESPONSE OF PFIZER INC. 
TO THE U.S. ENVIRONMENTAL PROTECTION AGENCY'S 

REQUEST FOR INFORMATION, DATED OCTOBER 25, 2011 - NEWTOWN CREEK 
SUPERFUND SITE, KINGS COUNTY AND QUEENS COUNTY, NEW YORK 

Pfizer Inc. ("Pfizer") hereby responds to the October 25, 20 II Request for Information 
("Information Request") from the United States Environmental Protection Agency related to the 
Newtown Creek Superfund Site located in Kings County and Queens County, New York. Via an 
email datedNovember7.2011.Mr. Michael Mintzer of EPA agreed to extend the deadline for 
Pfizer to reply to the Information Request until January 31, 2012. In responding to the 
Information Request, Pfizer has undertaken a diligent and good-faith search for and review of 
information and documents in its possession, custody, and control. That said, Pfizer does not 
represent or warrant that all responsive documents have been identified during this review and 
Pfizer reserves the right to voluntarily supplement its responses at any time should additional 
information become available. 

Pfizer expressly denies any liability for alleged response costs, damages to natural 
resources, restoration costs, or other damages or costs arising out of alleged contamination of the 
Newtown Creek Superfund Site. Nothing in the following responses to the Information Request 
should be construed as a waiver of any defenses that may be available to Pfizer, including but not 
limited to defenses under any state or federal statute, judicial decision, rule, regulation or policy. 

GENERAL OBJECTIONS TO THE INFORMATION REQUEST 

I. Pfizer objects to the Information Request to the extent it seeks information that is not 
relevant to alleged contamination of the Site and is not reasonably calculated to lead to 
the discovery of relevant information. 

2. Pfizer objects to the Information Request to the extent it seeks information beyond the 
scope of the categories of information set forth in Section 104(e)(2) ofCERCLA. 
Section 104(e)(2) authorizes the President to require information related to: (I) "the 
identification, nature, and quantity of materials which have been or are generated, treated, 
stored, or disposed of at a vessel or facility or transported to a vessel or facility"; (2) "the 
nature or extent of a release or threatened release of a hazardous substance or pollutant or 
contaminant at 01' from a vessel or facility"; and (3) "information relating to the ability of 
a person to pay for or to perform a cleanup." Requests directed at information outside the 
above categories are beyond EPA's authority to require. 

3. Pfizer objects to the Information Request to the extent it seeks information protected by 
the attorney-client privilege, the attorney work product rule, or any other applicable 
privilege, protection, doctrine, rule, or immunity that protects such information from 
disclosure, and Pfizer is not providing such information. In the event that a privileged or 
protected document has been inadvertently included among the documents produced in 
response to the Information Request, Pfizer asks that any such document be returned to 
Pfizer immediately. 
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4. Pfizer objects to the Information Request to the extent it seeks information or documents 
already in the public domain or already in the possession of EPA or any other federal 
agency. 

5. Pfizer objects to the Information Request, including the requests for production of 
documents contained therein, to the extent it is arbitrary and capricious, an abuse of 
discretion, or otherwise not in accordance with the law as contained in § 104(e)(2) of 
CERCLA. 

6. Pfizer objects to the Information Request, including the requests for production of 
documents contained therein, to the extent it seeks to impose on Pfizer an obligation to 
seek or obtain information or documents from third persons, including but not limited to 
former employees or agents, or which otherwise are not in the possession, custody, or 
control of Pfizer. Pfizer is providing information within its possession, custody, and 
control. 

7. Pfizer objects to the Instructions, Definitions and other purported requirements contained 
in the Information Request to the extent that they impose obligations greater than those 
otherwise required by law. In particular, Pfizer objects to EPA's position in the 
Certification, which purports to require Pfizer to supplement its responses to the 
Information Request. EPA lacks statutory authority under CERCLA to require ongoing 
supplementation of its Information Requests. While EPA lacks such authority, Pfizer 
reserves the right to voluntarily supplement or amend its responses to the Information 
Request. Pfizer also objects to the purported requirement that a certification accompany 
the response. EPA lacks the authority to require the certification. 

Subject to and without waiving or limiting the forgoing objections, Pfizer responds as follows. 

RESPONSES AND SPECIFIC OBJECTIONS TO THE INFORMATION REQUEST 

Section 1.0 Company Information 

I. Company Identification: Provide the following information with respect to the 
Company. 
a. The full legal, corporate name and mailing address. 

PliLer Inc. 
235 East 42"d Street 
New York, New York 10017-5755 

b. The state and date of incorporation, the date of qualification to do business in 
the State of New York, and the agents for service of process in the state of 
incorporation and in New York State. 

Plizer was incorporated in Delaware on June 2, 1942. The agent for service of process on Pfizer 
in Delaware is The Corporation Trust Company, Corporation Trust Center, 1209 Orange Street, 
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Wilmington. Delaware 19801 . The date of Pfizer's qualification to do business in the State of 
New York is June 25, 1951 and the agent for service of process in the state of New York is CT 
Corporation System, III 8th Avenue, 13th Floor, New York, New York 10011. 

c. The Chief Executive Officer or other presiding officer of the entity and the 
mailing address of that officer. 

Ian C. Read 
President and CEO 
Pfizer Inc. 
235 East 42nd Street 
New York, NY 10017-5755 

d. If the Company is a successor by merger, acquisition or other activity to any 
other entity, identify each such entity and describe the nature of the succession. 
Please provide purchase and sale documents that related to such merger, 
acquisition or other activity including any indemnities associated with such 
activity. 

Pfizer's subsidiaries are identified in Exhibit 21 of the Company's annual Form 10-K, which is 
publicly available on the SEC website. Because Pfizer has over 100 subsidiaries, it would be 
unduly burdensome and umeasonable to require Pfizer to provide the requested information. 

e. If the Company is a subsidiary, division, branch or affiliate of another 
corporation or other entity, identify each of those other entities and those 
entities' Chief Executive Officers or other presiding officers. Identify the state of 
incorporation and agents for service of process in the state of incorporation and 
in New York State for each entity identified in your response to this question. 

N/A 

2. Future EPA Communications: If the addressee of this letter requests that future 
communications from EPA regarding the Site be sent to a particular individual or 
office, provide the name, address, telephone number, e-mail address and capacity of 
such individual or office. 

Merrill Fliederbaum 
Assistant General Counsel 
Envirorunent, Health and Safety - Legal 
Pfizer Inc. 
235 East 42nd Street 
New York, New York 10017-5755 
Merrill.E.Fliederbaum@pfizer.com 
(212) 733-1430 

Section 2.0 Owner/Operator Information 
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3. Separately provide a brief summary of the Company's relationship to the Facility 
(see Definition number 10.a for "Facility") and each Other Newtown Creek 
Property (see Definition number 10.b for "Other Newtown Creek Property"), 
including: 
a. Nature of the Company's interest in the Facility and each Other Newtown Creek 

Property; 

Pfizer (known during the period in question as Chas. Pfizer & Co., Inc.) owned the Facility from 
1924 until 1963. Pfizer did not identify any information or documents indicating that it or any 
affiliates ever held an interest in any Other Newtown Creek Property. 

b. Corporate identity of any entity affiliated with the Company that holds or held 
such interest; 

See response to Question 3(a), above. 

c. Address, Borough, Block and Tax Lot Identification and map or schematic 
locating the Facility and each Other Newtown Creek Property; 

Facility: 
295 Lombardy Street 
Brooklyn, New York 
Block 2824 Lot 10 
Maps of the Facility are included in Exhibit 1, which is enclosed with this response. 

d. Dates of acquisition and date of disposition of interest and identity of transferor 
and transferee; 

Pfizer retained First American Title to perform a title search for the Facility. The report is 
enclosed herein as Exhibit 2. The title search indicates that Chas. Pfizer & Co., Inc. purchased 
the Facility from Bullion Realty Company, deed dated August 5, 1924 and recorded August 6, 
1907. Chas. Pfizer & Co., Inc. sold the Facility to Scott Realty Co. , deed dated August 28, 1963 
and recorded September 5, 1963. A correction deed to Scott Realty Co., correcting the name of 
Chas. Pfizer & Co., Inc. and dated January 3, 1964, was recorded January 21, 1964. 

e. Dates of operation and date of cessation of operation and identity of lessor, 
licensor or other person with paramount interest (e.g., property owner, prime 
leaseholder); 

Pfizer believes that the Facility was owned and operated by Chas. Pfizer & Co., Inc. li·om 1924 
until 1963. Pfizer did not identi fy any information or documents indicating the existence of any 
other party with a paramount interest during that period. 

f. The principal business and each other line of business conducted by the 
Company at the Facility and at each Other Newtown Creel< Property; and 
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Based on Pfizer's 1979 reply to the Eckhardt Survey (see Exhibit 3), Pfizer believes that the 
Facility was operated as a landfill used for the disposal of mycelium, a non-toxic fungus 
generated from the production of citric acid, and for the burning of packaging materials. See the 
response to Question 29(e) for a more detailed description of mycelium and the citric acid 
production process. Pfizer did not identify any information or documents indicating that any 
environmental analysis was conducted on the mycelium disposed at the Facility. However, 
Pfizer understands that the same citric acid production process was employed at Pfizer's facility 
in Groton, Connecticut. An analysis of the mycelium generated at the Groton facility indicated 
that it contained trace amounts of sodium ferrocyanide, a complex cyanide considered to be non­
toxic. This analysis, which is enclosed herein as Exhibit 4, was conducted to examine the 
implications of beneficially reusing the mycelium as fertilizer by applying it to agricultural 
fields. The report concluded that the disposal of mycelium in this manner did not represent a risk 
to human health and resulted in inconsequential environmental impacts. Because the mycelium 
generated at Pfizer's Brooklyn Plant was generated through the same process employed at the 
Groton facility, mycelium disposed at the Facility may have contained trace amounts of sodium 
ferrocyanide. Pfizer believes that to the extent that there were trace amounts of sodium 
ferrocyanide in the mycelium disposed at the Facility, any impacts to human health and the 
environment would likewise have been de minimis. 

Pfizer acknowledges the description of the Facility contained in the Final Environmental Impact 
Statement for the Kosciuszko Bridge Project, Appendix P (the description and location of this 
source can be found in the response to Question 48(b », which asserts, without support, that 
"other possible hazardous wastes" may have been disposed at the Facility. However, Pfizer did 
not identify any other information or documents indicating that the Facility was used for 
anything other than the disposal of mycelium and the burning of packaging materials. 

g. Provide a copy of all instruments evidencing the acquisition or conveyance of 
such interest (e.g., deeds, leases, licenses, purchase and sale agreements, 
partnership agreements, etc.). 

Copies of those requested materials that are within Pfizer's possession, custody and control are 
included in Exhibit 2. 

4. Identify all entities who concurrently with the Company exercise or exercised actual 
control or who held significant Iluthority to controillctivities lit the Facility, 
including: 
a. Lessees, sub lessees, partners, joint venturers or holders of easements. 

Pfizer did not identify any information or documents indicating that any such parties existed. 

b. Contractors, subcontractors, licensees or licensors that exercised control over 
any materials handling, storage, or disposal activity. 

Plizer did not identify any information or documents indicating that any such parties existed. 
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c. Pipelines providing delivery of materials to, distribution within or shipment 
from the Facility; 

Pfizer did not identify any information or documents indicating that any such parties existed. 

d. Railroads or rail lines providing delivery of materials to or shipment from the 
Facility; 

Pfizer did not identify any information or documents indicating that any such parties existed. 

e. Truckers providing delivery of materials to or shipment from the Facility; 

Pfizer did not identify any information or documents indicating that any such parties existed. 

f. Barge service companies providing delivery-of materials to or shipment from the 
Facility; and 

Pfizer did not identify any information or documents indicating that any such parties existed. 

g. Any other person with activities and/or easements regarding the Facility. 

Pfizer did not identify any information or documents indicating that any such parties existed. 

5. Identify all current or prior owners that you are aware of for the Facility. For each 
prior owner, further identify if known, and provide copies of any documents you 
may have regarding; 

a. the dates of ownership and operations conducted at such times; 

Pre 1907: Owned by Richard Willard and Katherine C. Willard; Facility operations unknown. 
1907 - 1924: Owned by Bullion Realty Company: Facility operations unknown. 
1924 - 1963: Owned by Chas. Pfizer & Co., Inc.; Facility operated as a landfill. 
1963 - 1984: Owned by Scott Realty Co.; Pfizer believes that the Facility operated as a trucking 
terminal. 
1984 - 1991: Owned by Morgan Realty Company; Pfizer believes that the Facility operated as a 
trucking terminal. 
1991 - Present: Owned by Preston Trucking Company; Pfizer believes that the Facility is 
operated as a trucking terminal. 

b. any corporate or real estate affiliation between the Company and each such 
prior owner; and 

Pfizer did not identify any information or documents indicating that any stich affiliation existed. 

c. release of hazardous substances, industrial waste, other waste including 
petroleum, at the Facility during the period that the prior owners owned the 
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Facility with such details as you are aware of. 

See response to Question 3(t). 

6. Identify all current or prior operators that you are aware of for the Facility. For 
each such operator, further identify, if known, and provide copies of any documents 
you may have regarding: 
a. the dates of operation; 
b. any corporate or real estate affiliation between the Company and any prior 

operator of the Facility, 
c. the nature of the operations at such times; and 
d. release of hazardous substances, industrial waste, other waste including 

petroleum, at the Facility during the period that the prior operators were 
operating the Facility. 

See response to Question 5(a). Pfizer did not identify any other information or documents 
responsive to this question. 

7. Litigation and Administrative Activity: 

No. 

No. 

a. Has the Company or an affiliate been a party to any litigation, whether as 
plaintiff or defendant, where an allegation included liability for contamination of 
or from the Facility, any Other Newtown Creek Property or any other facility 
within 1,000 feet of Newtown Creek (whether or not owned or operated by the 
Company)? If yes, identify such litigation and its disposition, briefly describe the 
nature of the Company's involvement in the litigation and provide a copy of the 
pleadings and any final order. 

b. Has the Company or an affiliate been identified by the U.S. Environmental 
Protection Agency or by any New York State or New York City agency as a 
party responsible for environmental contamination with respect to a facility 
located within 1,000 feet of Newtown Creek? If yes, state the Company's 
understanding of the basis for such notice of responsibility and provide a copy of 
any correspondence, orders or agreements between the Company and the 
governmental agency. 

8. Ownership of Newtown Creek: At the present time or at any past time, has the 
Company or any affiliate: 
a. Owned any portion of Newtown Creek or wetlands associated with Newtown 

Creek. 

Pfizer did not identify any information or documents indicating that any such ownership existed. 
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b. Asserted control or exclusive rights to use any area of Newtown Creek or 
wetlands associated with Newtown Creek, for any purpose including, without 
limitation, dredging, filling, construction, maintenance or repair of any facility 
locatcd in the waters, the associated wetlands or sediments, including, by way of 
example, bulkheads, rip rap, pipes, wharfs, piers, docking, loading or unloading 
facilities, cranes or over-water facilities. 

Pfizer did not identify any information or documents indicating that any such assertion of control 
of exclusive rights existed. 

c. If the answer to either subparagraph "a" or "b" of this paragraph is yes, please 
identify the areas owned or controlled, or over which the company has a right to 
use, provide an explanation of how and from whom the Company acquired such 
ownership or control, provide a copy of all title documents, leases, permits or 
other instruments where such right was derived, and describe all activities 
conducted pursuant thereto. 

9. Operations In, Under or Over the Waters or On the Sediments of Newtown Creek: 
a. Describe all activities at the Facility that were conducted over, on, under, or 

adjacent to, Newtown Creek. Include in your description whether the activity 
involved hazardous substances, industrial waste, petroleum or other waste 
materials and whether any materials were ever discharged, spilled, disposed of, 
dropped, or otherwise came to be located in Newtown Creek. 

Pfizer believes that mycelium, a non-toxic fungus generated from the production of citric acid, 
was disposed of at the Facility, which is adjacent to Newtown Creek, from 1924 through 1963. 
See response to Question 3(f). In addition, Pfizer believes that the Facility was used for the 
burning of packaging materials during the same period. Aerial photos (included in Exhibit I) 
appear to indicate that portions of the shoreline of the Facility were filled during the period that 
Pfizer owned and operated the Facility. However, Pfizer did not identify any information or 
documents indicating that mycelium, packaging materials, or the residue from burned packaging 
materials were ever discharged, spilled, disposed of, dropped, or otherwise came to be located in 
Newtown Creek. 

b. Has the Company, or any affilillte, at any time, constructed or operated any 
facility in or over the waters or on the sediments of Newtown Creek, including 
any bulkheads, rip-rap, pipes wharfs, piers, docking, loading or unloading 

·facilities, containment booms, cranes or other on-water or over-water facilities. 

Pfizer did not identify any information or documents indicating that any such in-water, on-water 
or over-water facilities were ever constructed or operated by the Company or any affiliate. 

c. Has the Company, or any affiliate, at any time constructed, operated or utilized 
any facility under the waters or sediments of Newtown Creek, including without 
limitation pipes, pipelines, or other underwater or under sediment facilities. 
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Pfizer did not identify any information or documents indicating that any such underwater or 
under sediment facilities were ever constructed, operated or utilized by the Company or any 
affiliate. 

d. If the answer to subparagraph "b" or "c" of this paragraph is yes, please 
provide details including the facilities constructed or operated, the dates of such 
construction, replacement or major modification, whether there were discharges 
into the waters of Newtown Creek associated with construction or maintenance 
of such facilities, all permits associated with the construction or operation and 
the nature of the Company's authorization to construct or maintain such 
facilities in Newtown Creek including from whom the operating rights were 
obtained, and provide copies of relevant deeds, leases, licenses and permits. 

e. Provide a summary of over-water activities conducted at the Facility, including 
but not limited to, any material loading and unloading operations associated 
with vessels, materials handling and storage practices, ship berthing and 
anchoring, ship fueling, cleaning, maintenance, or repair. 

Pfizer did not identify any information or documents indicating that any such over-water 
activities were conducted at the Facility. 

f. Utilized barges, tankers or other ships in any operations on Newtown Creek and, 
if so, provide details. With respect to barge, tanker and shipping operations, 

i. Identify all products and raw materials transferred to or from barges, tanks 
and ships and the dates ofsuch operations; 

ii. Describe the method of transfer to and from barges or other ships during all 
periods of such activities; 

jji. Identify the types of barges or ships utilized and the depth of-the water 
where barges or ships were moored; 

iv. Describe barge, tanker or other ship cleaning operations, if any, including 
the cleaning methods that were used, how cleaning waste was handled; and 

v. Describe spill prevention controls that were utilized in delivery or pick-up of 
materials. 

Pfizer did not identify any information or documents indicating that any barge, tanker and 
shipping operations were conducted by the Company at the Facility. 

g. State whether any of the operations required to be identified above resulted in 
disposal or spillage of any materials into Newtown Creek or the re-suspension of 
any sediments of Newtown Creek. If the answer is a "yes" please provide details 
and documentation of such events. 

Ptizer did not identify any information or documents indicating that the disposal of mycelium or 
burning of packaging materials resulted in disposal or spillagc of any materials into Newtown 
Creek or the re-sllspension of any sediments of Newtown Creek. 
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10. Identify each and every Other Newtown Creek Property (see Definition number 9.b 
for "Other Newtown Creek Property"), that your Company presently or previously 
owns (or owned), leases (or leased), manages (or managed), operates (or operated), 
controls (or controlled), or otherwise has or had rights to use, manage or operate, 
within the area extending one-thousand feet from the shoreline of Newtown Creek 
(Definition number 1 above defines "Newtown Creek" to include all tributaries or 
branches of Newtown Creek). 

Pfizer did not identify any information or documents indicating that it or any afliliates ever holds 
or held any such interest in any Other Newtown Creek Property. 

Section 3.0 Description of the Facility 

11. Provide the following information for the Facility, including a description 
responsive to each question and depictions by map, drawing, surveyor otherwise: 
a. Address and borough, block and lot; 

See response to Question 3( c). 

b. historic photographs, including without limitation, aerial photographs, 
photographs showing construction, industrial or commercial processes, sanitary 
and storm sewer systems, outfalls, indoor and outdoor storage of materials or 
products, and photographs during construction; 

Aerial photographs are included in Exhibit I. Pfizer did not identify any other information or 
documents responsive to this question. 

c. all surveys and drawings of the Facility in your possession showing current 
configurations and improvements as well as previous configurations and 
improvements; 

All materials identified by Pfizer that are responsive to this question are included in Exhibit I. 

d. sanitary sewer system information, including drawings, sewer easements, 
surveys or maps showing location and configuration both as currently 
configured and previous configurations; 

Pfizer did not identify any information or documents responsive to this question. 

e. storm water sewer system information, including drawings, surveys or maps 
showing location and configuration both as currently configured and previous 
configurations; 

Pfizer did not identify any information or documents responsive to this question. 

f. 1111 below-ground structures, including, pipes, pipelines, sumps, wells, dry-wells 
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and other structures for storage or conveyance of solid, gaseous or liquid 
materials, whether above ground or below ground, and whether owned or 
operated by you or by another, and as presently configured and as previously 
configured; 

Pfizer did not identify any information or documents responsive to this question. 

g. all above-ground structures, including buildings and including all facilities for 
storage or transport of solid, liquid or gaseous materials, whether owned or 
operated by you or by another, and as presently configured and as previously 
configured; 

Above-ground structures are identified in aerial photos, which are included in Exhibit I. Pfizer 
believes that there were no above-ground structures at the Facility during the time that Pfizer 
owned the property. 

h. all over-water or in-water facilities (e.g., piers, docks, cranes, bulkheads, pipes, 
treatment facilities, containmcnt booms, etc.); 

Pfizer did not identify any information or documents responsive to this question. 

i. all treatment or control devices for all media and pursuant to all environmental 
laws and regulations (e.g., surface water, air, groundwater, hazardous waste, 
solid waste, etc.); 

Pfizer did not identify any information or documents responsive to this question. 

j. groundwater wells, including drilling logs; and 

Pfizer did not identify any information or documents responsive to this question. 

k. information related to any other outfalls, ditches, direct discharge facilities or 
other conveyance features and any discharges associated therewith. 

Pfizer did not identify any information or documents responsive to this question. 

12. For all items identilied in subparagraphs d, e, f, g, h, i, j, or k, locate each such item 
on a Facility map or plan, provide the date of installation, identify all pcrmits 
associated with each item, state whether such items are still in service or, if not, 
when they were removed from service, identify all leaks or spills, if any, associated 
with each, and identify any closure of any such item. 

See response to subparagraph (g), above. Pfizer did not identify any other information or 
documents responsive to this question. 

13. For each permit identify the type of permit, the agency or governmental authority 
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issuing the permit and provide a copy of the permit and any reports required to be 
generated by the permit. 

Pfizer did not identify any information or documents responsive to this question. 

14. With regard to the placement of Fill at the Facility: 
a. Was any fill placed on the Facility during the Company's ownership or 

operation or during the initial development of the Facility by the Company? If 
so, identify all areas of the Facility where fill was placed, the lateral extent of the 
fill and the depth of the fill, the purpose of the placement, the source of the fill, 
the amount of the fill in each area, and the identity of the contractors involved in 
work related to the fill. State whether the fill has ever been characterized, either 
before placement or thereafter and, if so, provide a copy of the 
sampling/characterization results. 

Aerial photos, included in Exhibit 1, appear to indicate that portions of the shoreline of the 
Facility were filled during the period that Pfizer owned and operated the Facility. Pfizer did not 
identify any other information or documents responsive to this question. 

b. Were any portions of the Facility historically part of Newtown Creek or did the 
Facility formerly include any marshlands or wetlands associated with Newtown 
Creek. Please depict any such areas on a survey, drawing or schematic. Please 
provide your understanding of who filled any such wet areas, the approximate 
date of such fill, and the lateral extent and depth of such fill, the source of the 
fill, the composition of the fill and, if any sampling has ever been done of such 
filled areas, provide a copy of the sampling results. 

See response to subparagraph (a), above. 

IS. Provide a copy of all reports, information or data you have related to soil, water 
(ground and surface), or air quality and geology/hydrogeology at and about the 
Facility. Provide copies of all documents containing such data and information, 
including both past and current aerial photographs as well as documents containing 
analysis or interpretation of such data. 

Aerial photographs are included in Exhibit 1. Pfizer did not identify any other information or 
documents responsive to this question. 

16. Identify all past and present solid waste management units or areas where materials 
are or were in the past managed, treated, or disposed (e.g., waste piles, landfills, 
surface impoundments, waste lagoons, waste ponds or pits, drainage ditches, tanks, 
drums, container storage areas, etc.) on the Facility. For each such unit or area, 
provide the following information: 
a. a map showing the unit/area's boundaries and the location of all known 

units/areas whether currently in operation or not. This map should be drawn to 
scale, if possible, and clearly indicate the location and size of all past and present 
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units/areas; 

All materials identified by Pfizer that are responsive to this question have been included in 
Exhibit I. 

b. dated aerial photograph of the site showing each unit/area; 

All materials identified by Pfizer that are responsive to this question have been included in 
Exhibit I. 

c. the type of unit/area (e.g., storage area, landfill, waste pile, etc.), and the 
dimensions of the unit/area; 

See response to Question 3(f). Pfizer believes that the mycelium was disposed of through land 
application. 

d. the. dates that the unit/area was in use; 

See response to Question 3(e). 

e. the purpose and past usage (e.g., storage, spill containment, etc.); 

Pfizer believes that the purpose and past usage of the Facility was the for disposal of mycelium 
generated from the production of citric acid, and burning of packaging materials, from 1924 until 
1963. See response to Question 3(1). 

f. the quantity and types of materials (hazardous substances and any other 
chemicals) located in each unit/area; 

Based on Pfizer's 1979 reply to the Eckhardt Survey (attached at Exhibit 3), Pfizer believes that 
240,000 cubic yards of mycelium was disposed of at the Facility between 1924 and 1963. 

N/A 

g. the construction (materials, composition), volume, size, dates of cleaning, and 
condition of each unit/area; and 

h. If the unit/area described above is no longer in use, explain how such unit/area 
was closed and what actions were taken to prevent or address potential or actual 
releases of waste constituents from the unit/area. 

Pfizer did not identify any information or documents responsive to this question. 

17. Provide the following information regarding any current or former sewer or storm 
sewer lines or combined sanitary/storm sewer lines, drains, or ditches discharging 
into Newtown Creek from the Facility: 
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a. the location and nature of each sewer line, drain, or ditch; 

Pfizer did not identify any information or documents responsive to this question. 

b. the date of construction of each sewer line, drain, or ditch; 

Pfizer did not identify any information or documents responsive to this question. 

c. whether each sewer line, drain, or ditch drained any hazardous substance, 
waste, material or other process residue to Newtown Creek; and 

Pfizer did not identify any information or documents responsive to this question. 

d. provide any documentation regarding but not limited to the following on any 
and all outfalls to Newtown Creek which are located within the boundaries of 
the Facility. Your response should include, but not be limited to: 

i. whether the Facility is serviced by or otherwise drains or discharges to the 
outfalls and, if so, the source of the outfall; 

ii. the identify of upland facilities serviced by tbe outfalls; 
iii. the upland geographic area serviced by the outfalls; and 
iv. the type of outfall (i.e., storm water or single or multiple facility outfall). 

Pfizer did not identify any information or documents responsive to this question. 

18. Provide copies of any storm water or Facility drainage studies, including data from 
sampling, conducted at these Properties on stormwater, sheet flow, or surface water 
runoff. Also provide copies of any stormwater pollution prevention, maintenance 
plans, or spill plans developed for different operations during the Company's 
operation of the Facility. 

Pfizer did not identify any information or documents responsive to this question. 

19. Connections to New York City sewer system: 
a. State whether the Facility is connected to the New York City sewer and the date 

that the Facility was first connected; 
b. State whether the Facility has ever discharged liquid wastes other than through 

the New York City sewer system and, if so, provide details on such discharges; 
c. State whether the Facility participates in the New York City pretreatment 

program, whether the Company has ever been classified as a significant 
industrial user, whether the Company has ever been in violation of sewer use 
requirements or permits or received any notices of violation relating to use of the 
New York City sewer system; 

d. Provide any information detailing the volume of liquids discharged to the sewers 
and the nature of the discharges including analytical data detailing the makeup 
of the discharged liquids; 

e. Provide copies of all permits and permit applications for Industrial Wastewater 
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discharge permits; 
f. Provide copies of all notices of violations, correspondence, hearing transcripts 

and dispositions relating to the Company's use of the New York City sewer 
system; 

g. Copy of Baseline Monitoring Reports submitted to NYC in connection with the 
Company's application for an industrial wastewater discharge permit; 

h. Copies of all surveys, reports or analyses delineating or characterizing the 
company's liquid wastes; 

i. Copies of all periodic monitoring reports for wastes discharged through the 
sewer system; and 

j. Copies of all invoices from NYC or the NYC Water Board for water and/or 
wastewater charges including any wastewater allowances. 

Pfizer did not identify any information or documents responsive to this question. 

Section 4.0 Company's Operational Activities 

20. Describe the nature of your operations or business activities at the Facility. Uthe 
products or processes, operation or business activity changed over time, please 
identify each separate operation or activity, the dates when each operation or 
activity was started and, if applicable, ceased. Also, please provide the following: 
a. Identify and describe the business or other operations conducted at the Facility; 

See responses to Questions 3(t), 9 and 16. 

b. Identify each industrial process employed at the Facility and the raw materials 
used and the wastes generated; 

See responses to Questions 3(t), 9 and 16. After 1963, Pfizer believes that the Facility was 
operated as a trucking terminal. Pfizer did not identify any information or documents responsive 
to what, if any, raw materials were used or wastes generated at the Facility after 1963. 

N/A 

c. Provide a schematic diagram or flow chart that fully describes and/or illustrates 
the Company's operations, from time to time, on the Facility; 

d. Provide a schematic diagram that indicates which part of the Company's 
operations generated each type of waste, including but not limited to wastes 
generated by cleaning and maintenance of equipment and machinery and wastes 
resulting from spills of liquid materials; 

Pfizer believes that the Company's operations at the Facility did not generate waste. Rather, the 
Facility was used to dispose of mycelium, a non-toxic fungus generated from the production of 
citric acid, and to burn packaging materials. 
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e. Describe all settling tank, septic system, or pretreatment system sludges or other 
treatment wastes resulting from the Company's operations; 

See response to subparagraph (d), above. 

f. Provide copies of any Material Safety Data Sheets (MSDSs) and Right-to-Know 
Notices for raw materials used in the Company's operations at the Facility; 

Pfizer believes that no raw materials were used in the Company's operations at the Facility. 

g. Provide copies of MSDSs for each product produced at the Facility; and 

Pfizer believes that no products were produced by the Company at the Facility. 

h. Provide product literature and advertising materials for each product produced 
at the Facility. 

See response to subparagraph (g), above. 

21. Did the Company store or combust coal at the Facility during the time of its 
ownership or operation? If your answer is yes, please respond to the following 
requests for information for all periods of time that the company operated at or 
owned the Facility: 

Pfizer believes that the Company did not store or combust coal at the Facility. 

a. Identify the purposes for such coal storage or combustion, including if used in 
energy production, the processes in which the energy was used at the Facility; 

b. State the means by which the shipments of coal were delivered to the Facility, 
whether by barge, rail, truck or other, and identify the shipper and the vendor. 
Describe how the coal was received at the Facility and transported to storage 
facilities; 

c. Identify the volume of coal received at the Facility, the type or types of coal (Le. 
bituminous, anthracite, etc.) received and consumed on an annual basis during 
the period of the Company's ownership or operations, including changes over 
time; 

d. Describe the means of storage of coal at the Facility, including whether the 
Facility employed coal pockets or other storage areas, the dimensions and 
volume of such storage facilities, and whether such storage was indoors or 
outdoors and covered or uncovered. Identify on a Facility map or diagram the 
location of the coal storage facilities. Describe the means of transport of the coal 
from the storage facilities to the combustion point; 

e. Identify how the coal ash was managed including the location and storage 
facilities for the coal ash and whether it was stored indoors or outdoors, covered 
or uncovered, the means of conveying the ash to the on-site storage facilities, the 
location of the storagc facilities, and, jf sent for disposal, identify the disposal 
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companies. State whether the ash was ever used at the Facility, whether as fill or 
for any other purpose, or if it was in any other manner disposed of at the Facility 
and, if so, describe the circumstances and identify the areas of disposal on a 
Facility map; 

f. State whether there were Company written manuals providing for coal 
purchase, storage, maintenance of storage facilities, transport, consumption, or 
ash management and, if so, provide a copy of such written materials; and 

g. State whether there were any permits associated with the coal receipt, storage or 
consumption or ash management and, if so, provide a copy of such permits. 

22. Describe the receipt, storage and off-shipment of chemicals, raw materials, 
intermediary product, and final product (including, without limitation petroleum) 
at the Facility. For each question, identify the time period covered by your response. 
Please provide a copy of Company manuals that over time were in effect describing 
these procedures. 

Pfizer believes that there was no receipt, storage and off-shipment of chemicals, raw materials, 
intermediary product and final product at the Facility during Pfizer's ownership of the Facility. 
Pfizer did not identify any information or documents responsive to this question for the period 
after 1963. 

a. For receipt of materials, please identify: 
i. all such materials (including, without limitation, petroleum) received, stored 

at or shipped from the Facility; 
ii. its method of shipment to the facility (e.g., pipeline, barge, rail, tanker, truck, 

or other); 
iii. testing, if any, upon receipt of such material, for quality, for conformity to 

specification, for contamination or otherwise; and 
iv. treatment, if any, at the Facility of any material shipped to the facility, prior 

to storage in tanks at the facility. 
b. For petroleum storage, identify storage procedures including sampling or testing 

of petroleum products following initial storage; procedures for filtering or 
rerefining or cleaning petroleum products at the Facility in order to remove 
contamination or impurities or to meet specifications for petroleum products. 

c. For tank and infrastructure cleaning: Describe tank cleaning and infrastructure 
cleaning procedures, the identification of materials removed in such cleaning 
operations, the volume of waste generated in such operations and the storage, 
and the treatment and disposal of such wastes. Identify the contnlct and the 
contractors used to perform the cleaning for the Company. 

d. For metals and metal compounds (including but not limited to raw materials, 
scrap, byproducts, ash, wastewater and wastes containing metals or metal 
compounds but not including metals as components of structures or equipment): 
Identify any metals and metal compounds previously or currently used or 
otherwise prcscnt at the Facility; the purpose for each of them; any testing done 
on such materials; and the method and location of use, storage and other 
handling of sllch materials at the Facility. Identify all spills, cmissions, 
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discharges and releases of any sueh substances at or from the Facility sinee the 
time that your Company owned or operated the Facility. Please provide any 
MSDSs for each such substance. 

e. For polychlorinated biphenyls ("PCBs"): Identify any PCBs previously or 
currently used or otherwise present at the Facility, including, but not limited to 
(i) PCBs in plasticizers, fire retardants, paints, water-proofing, railroad ties, 
heat stabilizing additives for adhesives, and other materials; (ii) PCBs in 
capacitors, transformers, vacuum pumps, hydraulic systems, and other devices; 
and (iii) PCBs in raw materials, wastes, wastewater, scrap, and byproducts. 
Identify the purpose for each of-them; any PCB testing done on such materials; 
and the method and location of use, storage and other handling of PCBs at the 
Facility. Identify all spills, emissions, discharges and releases of any PCBs at or 
from the Facility since the time that your Company has owned the Facility. 
Please provide any MSDSs for PCBs at the Facility. 

f. Provide copies of any records, including Company manuals or written 
procedures that you have in your possession, custody or control relative to the 
activities described in this Question. 

23. Describe the years of use, purpose, quantity, and duration of any application of 
pesticides or herbicides on the Facility. Provide the brand name of all pesticides or 
herbicides used. 

Pfizer did not identify any information or documents responsive to this question. 

24. For all periods of the Company's ownership or operation of the Facility, describe 
how wastes transported off the Facility for disposal or treatment were handled, 
stored, and/or treated prior to transport to the disposal facility. 

Pfizer believes that no wastes were transported off the Facility for disposal and treatment. 

25. Describe all wastes disposed by the Company into drains at the Facility, including 
but not limited to: 
a. the nature and chemical composition of each type of waste; 
b. the approximate quantity of those wastes disposed by month and year; 
c. the location to which these wastes drained (e.g. septic system or storage tank at 

the Facility, oil-water separator, pre-treatment plant, New York City sewer 
system); and 

d. whether and what pretreatment was provided. 

Pfizer believes that mycelium was disposed of through land application. Pfizer did not identify 
any information or documents indicating that mycelium was disposed into drains at the Facility. 

26. Identify all oil/water separators at the Facility during the Company's ownership or 
operation including dates of installation, dates of replacement or major 
modification, purpose of installation and source of influent, location of discharge. 
Provide a copy of each permit and permit application, influent and effluent 
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sampling results and copies of all submissions to federal, state, city or county 
environmental agencies or public health agencies relating to oil/water separators. 

Pfizer believes that no oil/water separators existed at the Facility during the Company's 
ownership and operation. 

27. Identify each fixed above-ground storage tank and each fixed below-ground storage 
tank that is or was situated on the Facility during the Company's ownership or 
operation. For each tank, identify the date of installation, the dates and' nature of 
major modifications, the dates and nature of spill detection equipment, 'the dates 
and nature of cathodic protection equipment, and description or drawings of tanks, 
identity of contents that have been stored in the tank both before (if known) or 
during the Company's ownership or operation, and the practices of cleaning at the 
time of any change in items stored, 'and the manner of ultimate disposal of wastes 
from the tank. Identify procedures for addressing spills from the tanks and identify 
all spills that have occurred during the Company's ownership of the Facility. 
Provide a copy of all permits relating to the tank and provide a copy of all Company 
written manuals or procedures, including manuals that have been superseded by 
newer manuals or procedures, addressing use and maintenance of such tanks. 

Pfizer believes that no above-ground or below-ground storage tanks were situated on the Facility 
during the Company's ownership and operation. 

28. Identify each pipeline serving the Facility that is or was situated on the Facility 
property (either above-or below-ground) during the Company's ownership or 
operation. For each pipeline, identify the owner and the operator for the pipeline 
and the owner or operator of the pipeline to which such segment is connected, and 
provide a copy of all permits relating to the pipeline on the Facility, the date of 
installation, all materials transported to the Facility through the pipeline, including 
crude petroleum or petroleum products, additives, other refining materials, batch 
separators, natural gas, manufactured gas, other fuel sources, chemicals and/or 
other materials. Describe pipeline cleaning processes and procedures for handling 
and disposal of wastes in the pipelines including mixed batches of materials in the 
pipeline. Identify procedures for addressing spills from the pipelines and identify all 
spills that have occurred during the Company's ownership of the Facility. Please 
provide a copy of all Company written manuals or proccdures, including manuals 
that have been superseded by newer manuals or procedures, which address or 
regulated use and maintenance of such pipelines. 

Pfizer believes that no above-ground or below-ground pipelines served or were situated on the 
Facility during the Company's ownership and operation. 

Section 4.1 Waste Disposal at the Facility From "Pfizer's Brooklyn Plant." 

29. With respect to Pfizer's Brooklyn Plant (see Definition number 11) for the period 
1924 to 1964: 
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a. Identify all products and intermediary products manufactured or produced at 
Pfizer's Brooklyn Plant; 

Pfizer's Brooklyn Plant manufactured numerous products over the more than 150 years that it 
was in operation, including without limitation: pharmaceuticals and active pharmaceutical 
ingredients; mercurials; antiparasitics; tartaric acid and cream of tartar; citric acid; vitamins; 
iodine; inorganic and organic salts, and camphor. 

b. Identify all SIC codes (Standard Industrial Classification System) applicable to 
PfIZer's Brooklyn Plant; 

Based on the Company's current understanding of the historical operations of Pfizer's Brooklyn 
Plant, Pfizer believes that the SIC codes applicable to the plant were: 2833; 2834; and 2869 (as 
per classifications contained in the 1987 Standard Industrial Classification Manual). This list 
may not be exhaustive. 

c. Identify each manufacturing or industrial processes conducted at Pfizer's 
Brooklyn Plant in connection with products and intermediary products 
produced; 

Pfizer objects to this question as unduly burdensome and unreasonable. It is not possible to 
identify each manufacturing or industrial process conducted at the Brooklyn Plant over the more 
than ISO years that the plant operated. To the extent that this question relates to manufacturing 
or industrial processes related to the Company's operations at the Facility, Pfizer believes that 
the mycelium sent to the Facility was generated during the production of citric acid, as explained 
elsewhere in this response. The process involves feeding the mold Aspergillus niger with 
sugar/molasses, which produces citric acid as a result of fermentation. 

d. Identify all raw materials used in manufacturing processes and provide MSDSs 
or other analysis showing the constituent chemicals in such materials; 

Pfizer objects to this question as unduly burdensome and unreasonable. It is not possible to 
identify each manufacturing or industrial process conducted at the Brooklyn Plant over the more 
than 150 years that the plant operated. To the extent that this question relates to manufacturing 
or industrial processes related to the Company's operations at the Facility, Pfizer believes that 
the mycelium sent to the Facility was generated during the production of citric acid, as explained 
elsewhere in this response. Raw materials involved in the production of citric acid include 
water, sugar/molasses (molasses eventually replaced sugar in the process), phosphoric acid, 
sodium ferrocyanide, hydrogen peroxide, magnesium dioxide, zinc nitrate, ammonium oxide, 
and Aspergillus niger. An MSDS tor mycelium is enclosed herein as Exhibit 5. 

e. Identify each waste stream generated at Pfizer's Brooklyn Plant (whether for 
manufacturing, cleaning of machinery or other activity, and identify all 
hazardous substanccs contained in each such waste stream; 

Pfizer objects to this question as unduly burdensome and unreasonable. It is not possible to 
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identify each waste stream from the Brooklyn Plant over the more than 150 years that the plant 
operated. To the extent that this question relates to the Company's operations at the Facility, 
Pfizer believes that the citric acid production process involved three distinct waste streams. The 
first stream consisted of inorganic salts and metals resulting from the preparation of molasses for 
fermentation. This waste stream was in the form ofa slurry or mud, and consisted of phosphoric 
acid, sodium ferrocyanide, hydrogen peroxide, zinc nitrate, ammonium oxide, and certain metals. 
The second waste stream occurred after the fermentation of molasses, and consisted entirely of 
mycelium, created as a result of fermentation, separated from the post-fermentation solution 
through screening and a centrifuge. The mycelium may have contained trace anlounts of sodium 
ferrocyanide. Mycelium is the vegetative portion of a fungus, and is stringy and sponge-like in 
nature. The third waste stream occurred as a result of reconditioning post-fermentation solution 
to create pure citric acid and consisted of calcium oxalate, ferric ferrocyanide, barium hydroxide, 
carbon, and calcium sulfate. The third waste stream was also in the form of a slurry or mud. 

f. Identify the nature of the wastes from PfIZer's Brooklyn Plant, whether liquid, 
solid or gaseous and the activity associated with the generation of such waste 
stream; 

See response to subparagraph (e). 

g. Identify the total amount of wastes produced in each year at Pfizer's Brooklyn 
Plant and identify all waste disposal sites where such wastes were disposed; 

Pfizer objects to this question as unduly burdensome and unreasonable. It is not possible to 
identify each waste stream, and the total amounts of each, from the Brooklyn Plant over the more 
than 150 years that the plant operated. 

h. Identify the total amount of wastes disposed of at the Facility for each year 
between 1924 and 1964; 

Pfizer did not identify any information or documents indicating the total amount of wastes 
disposed of at the Facility annually from 1924 through 1964. Pfizer believes that the total 
amount of waste disposed of at the Facility was 240,000 cubic yards, as indicated in the response 
to Question 16(f) . 

i. Identify the method of waste collection and disposal from Pfizer's Brooklyn 
Plant between the years 1924 and 1964 and all waste disposal sites used by the 
Company; 

Pfizer objects to this question as unduly burdensome and unreasonable. It is not possible to 
identify each method of waste collection and disposal from the Brooklyn Plant over the more 
than 150 years that the plant operated. To the extent that this question relates to the Company's 
operations at the Facility, Pfizer believes that the mycelium was collected and transported via 
truck to the Facility. Pfizer bdieves that the other waste streams resulting from the production of 
citric acid, i.e., the tirst and third waste streams described in subparagraph (e) above, were 
disposed of via the New York City municipal sewer system. 
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j. Identify where at the Facility wastes were disposed and state whether wastes of 
any kind were disposed of into Newtown Creek whether directly by dumping or 
through pipes or conveyances of any kind; 

See responses to Questions 9 and 25. 

k. Describe all methods employed by the Company to contain the wastes disposed 
of at the Facility; 

Pfizer believes that mycelium was disposed of through land application. Pfizer did not identify 
any other information or documents responsive to this question. 

I. Describe all buildings and improvements located at the Facility between 1924 
and 1964, including specifically all improvements relating to waste treatment, 
storage or disposal; 

Aerial photographs (Exhibit I) appear to indicate that the Facility was unimproved between 1924 
and 1964. Pfizer did not identify any other information or documents responsive to this 
question. 

m. Identify all investigations of environmental conditions at the Facility whether 
before, during or after the period of 1924 to 1964 and provide all documentation 
relating to such investigations; and 

Pfizer did not identify any information or documents responsive to this question. 

n. Identify all investigations by federal, state or local regulatory authorities relating 
to waste management practices, waste disposal or environmental conditions 
relating to ' the Company's ownership or operation of the Facility, and provide 
copies of all communications and records relating thereto. 

Pfizer did not identify any information or documents responsive to this question. 

30. With respect to Pfizer's Brooklyn Plant (See Definition number 11) for the period 
1924 to 1964, describe the cleaning and maintenance of the equipment and 
machinery involved in these operations, including but not limited to: 
a. the types of materials used to clean/maintain this equipment/machinery; 
b. the monthly or annual quantity of each such material used; 
c. the types of materials spilled in the Company's operations; 
d. the materials used to clean up those spills; 
e. the methods used to clean up those spills; 
f. where the materials used to clean up those spills were disposed of; 
g. provide copies of Company manuals or procedures relating to cleaning of 

equipment and machinery and the Facility; and 
h. provide copies of all records of such c1caning and maintenance including 
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internal records and records from any outside vendor for such services. 

Pfizer objects to this question as unduly burdensome and unreasonable. It is not possible to 
identify each manufacturing or industrial process, and the equipment and machinery involved in 
each of those processes, conducted at the Brooklyn Plant over the more than 150 years that the 
plant operated. To the extent that this question relates to manufacturing or industrial processes 
related to the Company's operations at the Facility, Pfizer did not identify any information or 
documents related to the cleaning and maintenance of equipment and machinery involved in the 
citric acid production process. 

Section 5.0 Regulatory Information 

31. Identify each federal, state and local authority that regulates or regulated 
environmental concerns relating to the ownership or operation at the Facility, the 
activity regulated, and the applicable federal, state and local statute or regulation 
from which such regulation was derived. 

Pfizer did not identify any information or documents responsive to this question. 

32. Describe all occurrences associated with violations, citations, deficiencies, and/or 
accidents concerning the Facility related to environmental concerns. Provide copies 
of all documents associated with each occurrence described. 

Pfizer did not identify any information or documents responsive to this question. 

33. Provide a list of all local, state, and federal environmental permits. which have been 
applied for or issued to the Company with respect to the Facility for any media, e.g., 
water (including SPDES and NPDES, NYC sewer permit, Industrial Pretreatment 
Program permit or any other wastewater discharge related governmental 
authorization or notice), excavation and fill in navigable waters, dredging, tidal 
wetlands, air, solid waste or hazardous waste, bulk storage, industrial wastewater, 
etc. under any environmental statute or regulation. Provide a copy of each federal 
and state permit, the applications for each permit. 

Pfizer did not identify any information or documents responsive to this question. 

34. Has the Company or any affiliate, contractor, or agent associated with the Company 
or an affiliate, or any individual associated with any of the foregoing ever been 
accused of any criminal violation in connection with any operation at the Facility. If 
so, describe the disposition of such accusation and provide details on such 
accusation. 

Pfizer did not identify any information or documents responsive to this question. 

35. Was a Notification of Hazardous Waste Activity ever filed with EPA or New York 
State for any activity at the Facility during the period that the Company or any 
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affiliate owned or operated at the Facility. If so, provide a copy of such notification 
and the response given by EPA or New York State including the RCM identification 
number assigned. 

Pfizer did not identify any information or documents responsive to this question. 

36. Did the Company or any affiliate ever have "interim status" under RCRA at the 
Facility? If so, and the Facility does not currently have interim status; describe the 
circumstances under which the Facility lost interim status. 

Pfizer did not identify any information or documents responsive to this question. 

37. Identify all state or city offices to which the Company has sent or filed hazardous 
substance or hazardous waste information. State the years during which such 
information was sent/filed. 

Pfizer objects to this question as unduly burdensome and unreasonable. Pfizer has, or has had, 
operations in numerous states throughout the country. Identifying each such filing of hazardous 
substance or hazardous waste information would be impracticable, and the results of such an 
exercise irrelevant. To the extent that the question relates to the Facility, Pfizer did not identify 
any information or documents responsive to this question. 

38. Has the Company or the Company's contractors, lessees, tenants, or agents ever 
contacted, provided notice to, or made a report to the New York State Department­
of Environmental Conservation or New York City Department of Environmental 
Protection or any other state or city agency concerning an incident, accident, spill, 
release, or other event involving the Facility or involving Newtown Creek? If so, 
describe each incident, accident, spill, release, or other event and provide copies of 
all communications between the Company or its agents and NYSDEC, NYCDEP, 
NYSDOH, NYCDOH or any other state or city agency. 

Pfizer did not identify any information or documents responsive to this question. 

Section 6.0 Facility Releases, Investigations and Remediation 

39. Identify all leaks, spills, or releases into the environment of any waste, including 
hazardous substances, pollutants or contaminants, industrial waste or petroleum, 
that have occurred at or from the Facility. In addition, identify and provide copies 
of any documents regarding: 
a. the date of each releases; 
b. how the releases occurred, e.g. when the substances were being stored, delivered 

by a vendor, transported or transferred (to or from any tanks, drums, barrels, 
or recovery units), and treated; 

c. the identity of the material released and the amount of each released; 
d. where such releases occurred; 
e. activities undertaken in response to each such release or threatened release, 
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including the notification of any agencies or governmental units about the 
release and the remediation and the regulatory disposition concerning such 
release; and 

f. identify all fires, explosions or other similar events that have occurred at the 
Facility during the Company's ownership or operation that required response 
either by a Facility employee or a New York City responder or that was the 
subject of a subsequent investigation by a New York City agency. Identify the 
location on a Facility map where each of the events occurred and identify the 
items that were combusted in whole or part, including, without limitation, 
hazardous substances, pollutants or contaminants, industrial waste or 
petroleum. Provide a copy of all reports of the event, whether such reports are 
the Company's private reports or are public reports in the Company's 
possession. 

See response to Question 3(f). 

40. Was there ever a spill, leak, release or discharge of waste, or process residue, 
including hazardous substances, pollutants, contaminants, industrial waste, or 
petroleum into any subsurface disposal system or floor drain inside or under a 
building on the Facility? If the answer to the preceding question is anything but an 
unqualified "no", provide details of each event and any communication with any 
federal, state or city regulatory body. 

Pfizer did not identify any information or documents indicating that any such leak, spill, or 
release occurred at the Facility during the period that Pfizer owned and operated the Facility. 

41. Has any contaminated soil ever been excavated or removed from the Facility? 
Unless the answer to the preceding question is anything besides an unequivocal 
"no", identify and provide copies of any documents regarding: 
a. Reason for soil excavation; 
b. location of excavation presented on a map or aerial photograph; 
c. manner and place of disposal and/or storage of excavated soil; 
d. dates of soil excavation and amount of soil excavated; 
e. all analyses or tests and results of analyses of the soil that was removed from the 

Facility; 
f. all confirmatory analyses or tests and results of analyses of the excavated area 

after the soil was excavated and removed from the area; and 
g. all persons, including contractors, with information about (a) through (f) of this 

question. 

Pfizer did not identify any information or documents indicating that any contaminated soil has 
ever been excavated or removed from the Facility. 

42. Have you treated, pumped, or taken any kind of response action on groundwater 
under the Facility? Unless the answer to the prcceding question is anything besides 
an unequivocal" no", identify and provide copies of any documents regarding: 
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a. reason for groundwater action; 
b. whether the groundwater contains or contained hazardous substances, 

pollutants, contaminants, industrial waste, or petroleum, what the constituents 
are or were which the groundwater contained, and why the groundwater 
contained such constituents; 

c. all analyses or tests and results of analyscs of the groundwater; 
d. if thc groundwater action has been completed, describe the basis for ending the 

groundwater action; and 
e. all persons, including contractors, with information about (a) through (d) of this 

question. 

Pfizer did not identify any information or documents indicating that any kind of response action 
on groundwater has ever been taken at the Facility. 

43. Was there ever a spill, leak, release or discharge of a hazardous substance, waste, or 
material into Newtown Creek from any equipment, structure, or activity occurring 
on, over, or adjacent to the Creek? If the answer to the preceding question is 
anything but an unequivocal "no", identify and provide copies of any documents 
regarding: 
a. the nature of the hazardous substance, waste, or material spilled, leaked, 

released or discharged; 
b. the dates of each such occurrence; 
c. the amount and location ofsuch release; 
d. whether sheens were created on the Creek by the release; and 
e. whether there ever was a need to remove or dredge any solid waste, bulk 

product, or other material from the Creek as a result of the release? If so, please 
provide information and description of when such removal/dredging occurred, 
why, and where the removed/dredged materials were disposed. 

Pfizer did not identify any information or documents indicating that any such leak, spill , release 
or discharge occurred at the Facility during the period that Pfizer owned and operated the 
Facility. 

44. Describe the purpose for, the date of initiation and completion, and the results of 
any investigations of soil, water (ground or surface), sediment, geology, hydrology, 
or air quality on or about the Facility. Provide copies of all data, reports, and other 
documents that were generated by the Company or any contracto." or consultant, or 
by a federal or state regulatory agency related to the investigations that are 
described. 

Ptizer did not identify any information or documents responsive to this question. 

45. Describe any remediation or response actions that you or your agents or consultants 
have ever taken or are currently taking at the Facility, either voluntarily or as 
required by any state, local or federal entity. If not otherwise already provided 
under this [nformation Request, provide copies of all enforcement agreements with 
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regulatory agencies pursuant to which such response actions were undertaken as 
well as all reports of investigations or cleanup activities on the Facility. 

Pfizer did not identify any information or documents responsive to this question. 

46. State whether you are planning to perform any investigations of the soil, water 
(ground or surface), geology, hydrology, and/or air quality on or about the Facility? 
If so, identify: the purpose, nature, and -scope of such investigations and the dates 
when you plan to undertake such investigations. 

No. 

47. Provide a copy of all environmental investigation reports of the Facility including 
investigations undertaken at the times of acquisition and transfers of the Facility by 
the Company. 

Pfizer did not identify any information or documents responsive to this question. 

Section 7.0 Compliance with this Request and Financial Information 

48. Persons and Sources Consulted in Your Response: Identify all persons, other than 
counsel, that the Company consulted, and all sources that the Company reviewed in 
responding to this request, including, but not limited to: 
a. the names of persons consulted, the contact information for such person, and if 

the person is a current or former employee, the job title and responsibilities for 
such persons and the dates of employment, and identify which questions the 
person was consulted about; and 

Pfizer consulted: 

Mr. Allan Larsen 
Vice President, Alliance Partner Quality Assurance 
Pfizer Inc. 
235 East 42"d Street 
New York, NY 10017-5755 
Allan. [,arsen@Pfizer.com 

Mr. Larsen has been employed at Pfizer since June 8, 1964, during which time he has held a 
number of positions, including positions within the Company's former Citric Acid Operations. 
Pfizer believes that Mr. Larsen is the most knowledgeable authority with respect to the citric acid 
production process at Pfizer's Brooklyn Plant. Mr. Larsen was consulted about the citric acid 
production process, including raw ingredients, waste streams, waste disposal, and the 
characteristics of mycelium. Information gleaned from Mr. Larsen has been incorporated into 
responses throughout this document, including Questions 3, 5, 9, 20, 29, and 39. 

b. a description and the location of where all sonrces reviewed are currently 
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located, and the questions to which such sources relate. 

Pfizer retained Roux Associates, Inc. to gather publicly available regarding the Facility including 
Sanborn Maps, aerial photographs and environmental database search results. The information 
provided by Roux has been compiled and is enclosed herein as Exhibit I. The questions to 
which this information relates are 3, 9, II, 14, 15, 16, and 29. 

Pfizer retained First American Title to perform a title search on the Facility property. The results 
of that search are enclosed as Exhibit 2. This information relates to Question 3. 

Pfizer reviewed the Company's response to the Eckhardt investigation . The pertinent pages of 
that document are enclosed as Exhibit 3. The questions to which this source relates are 3, 5, 9, 
16,20,29, and 39. 

Pfizer reviewed the Environmental Assessment of Mycelium Disposal Sites, Southeastern 
Connecticut, prepared by Recra Environmental Inc., 1987. This report is enclosed herein as 
Exhibit 4. The questions to which this source relates are 3, 5, 9,16,29, and 39. 

Pfizer reviewed the MSDS for mycelium, which is attached as Exhibit 5. This information 
relates to Question 29. 

Pfizer reviewed a book entitled The Legend of Pfizer, by Jeffrey L. Rodengen (Write Stuff 
Syndicate, 1999). A copy of this book is located in the office of Merrill Fliederbaum. This book 
was used to obtain general background information relating the Pfizer's Brooklyn operations. 

Pfizer reviewed the Final Environmental Impact Statement for the Kosciuszko Bridge Project, 
Appendix P. Appendix P contains a Hazardous Waste Screening Report for properties within the 
project corridor, including the Facility. A portion of this report can be found in Exhibit I. 
Appendix P in its entirety can be found on the web at: 
https:/lwww.dot.ny.gov/content/delivery/regionil /proj ectslX72 977· Home/X72 977· 
Repository/appendix%20p I.pdf 

49. Identify all individuals who currently have and those who have had responsibility 
for the Company's environmental matters (e.g. responsibility for the disposal, 
treatment, storage, recycling, or sale of the Company's wastes). Also provide each 
such individual's job title, duties, dates performing those duties, supervisors for 
those duties, current position or the date of the individual's resignation, and the 
nature of the information possessed by such individuals concerning the Company's 
waste management. 

Pfizer objects to this question as unduly burdensome and unreasonable. Pfizer is a global 
company with current and historical operations all over the world and it is not possible to 
identify each individual who has or has had responsibility for environmental matters at each of 
these operations. Furthermore, such information would not be relevant to the Newtown Creek 
Site. However, ultimate responsibility for the Company's environmental matters currently 
resides with Steve Brooks, Vice President, Global Environment, Health & Safety Operations. 
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Mr. Brooks has held the position since 2007. Prior to Mr. Brooks, the position (or its equivalent) 
was held by Carol Casazza Herman (2006-2007); James Lime (2001-2005); and J. Michael 
Richardson (1993-200 I). An overarching position consolidating responsibility for the 
Company's environmental matters did not exist prior to 1993. Pfizer is unable to identify the 
individual or individuals who had responsibility for environmental matters at the Pfizer Brooklyn 
Plant between the years 1924 and 1963, and is uncertain if such a position existed during all or 
certain portions of that time period. 

50. Financial Information: Provide a copy of the Company's certified annual financial 
statements for each of the most recent three years. 

Pfizer is a publicly traded company. The requested information is contained in Pfizer's annual 
Form 10-K, which is publicly available on the SEC website. 

51. Insurance and Indemnification: 
a. Provide a schedule of liability insurance policies that provided coverage for the 

Company with respect to the Facility. Please list all policies from the Company's 
initial ownership or initial operation of the Facility to the current date, showing 
the insured, insurer, broker or agent from whom you procured such insurance 
(if any), policy number, effective dates of the policy, and liability limits. Provide 
a copy of the Declaration Page for each such insurance policy. For any insurance 
policy that the Company no longer has in its possession, provide a copy of 
relevant records tending to show the existence of such policy; 

Pfizer did not identify any information or documents responsive to this question. 

b. Provide a schedule of casualty insurance policies since the time of initial 
ownership, or operation of the Facility, with the same information called for in 
the previous subparagraph that may provide coverage for cleanup of the 
Facility; 

Pfizer did not identify any information or documents responsive to this question. 

c. Has the Company made claims under any policy in connection with 
environmental liability or environmental casualty in connection with the 
Facility? If the Company has ever made such a claim, provide a copy of all 
notices and correspondence in connection with such claim, and state the 

disposition of such claim; 

Pfizer did not identify any information or documents responsive to this question. 

d. Identify each entity that may have a duty to indemnify the Company for any 
potential liability in connection with the Facility or the Site, identify the 
circumstances giving rise to the indemnity, and provide a copy of any document 
that reflects a requirement to indemnify the Company; and 
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Pfizer did not identify any information or documents responsive to this question. 

e. Identify each entity that the Company has agreed to indemnify for any potential 
liability in connection with the Facility or the Site, identify the circumstances 
giving rise to the indemnity and provide a copy of any document that reflects a 
requirement to indemnify by the Company. 

Pfizer did not identify any information or documents responsive to this question. 
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RESPONSE OF PFIZER INC. 
TO THE U.S. ENVIRONMENTAL PROTECTION AGENCY'S 

REQUEST FOR INFORMATION, DATED OCTOBER 25,2011- NEWTOWN CREEK 
SUPERFUND SITE, KINGS COUNTY AND QUEENS COUNTY, NEW YORK 

EXHIBIT 1 



MaplD 
Direction 
Distance 
Elevation 

Ai 
Target 
Property 

Actual: 
14 ft. 

~L __________ MA __ P_F_I_N_DI_N_G_S __________ -" 

Site 

LOMBARDY STREET LANDFILL 
295 LOMBARDY STREET 
BROOKLYN. NY 11222 

Site 1 of 5 in cluster A 

HSWDS: 
Facility ID: 
Region: 
Facility Status: 
Owner Type: 
Owner: 
Owner Addt"ess: 
Owner Phone: 
Operator Type: 
Operator: 
Operator: 
Operator Phone­
EPAID: 

Not reported 
2 
None 
Puplic 
Jones Motor Trucking Co. 
925 Lombardy St. 
(212)782·5300 
Puplic 
Pfizer Co. 
Pfizer Co. 
Unknown 
NYD980532360 

Registry: Not on NYS Registry of Inactive Haz Waste Disposal Sites 
Regislry Site ID: None 
RCRA Permitted: Unknown 
Sile Code: Industrial Landfill 
Owner City State: Brooklyn. NY 11222 
Operator City State: Not reported 
Quadrange: Unknown 
Latitude: 40 43·20··N 
Longitude: 73 56·00·'W 
Acres: 2.00 
Operator Date: 1924 
Close Date: 1964 
Completed: PA 
Active: Unknown 
PCB's Disposed: Unknown 
Pesticides Disposed: Unknown 
Metals Disposed: Unknown 
Asbestos Disposed: Unknown 
Volatile Organic Compounds Disposed: 
Semi Volatile Organic Compounds Disposed: 
Analytical Info Exists for Air: 
Anatyticallnfo Exists for Ground: 
Anatyticallnfo Exists for Surface: 
Analytical Info Exists for Sediments: 
Analytical Info Exists for Surface: 
Analytical Info Exists for Substance: 
Analytical Info Exists for Waste: 
Analytical Info Exists for Leachate­
Analytical Info Exists ror EP ToxiCity. 
Analytical Info Exists for TCLP: 
Threat to EnvironmenVPubHc Health: 
Surface Water Contamination: 
Surface Water Body Class: 
Groundwater ContaminatIon: 
Groundwater Classification: 
Drinking Water Contamination: 
Drinking Water Supply is Active: 
Any Known Fish or Wildlife: 
Hazardous Exposure: 
Site Has Controlled Acess: 

Unknown 
Unknown 
Not reported 
None 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
EnvironmentaVPublic 
Unknown 
Unknown 
Unknown 
Unknown 
No 
Unknown 
No 
Unknown 
Unknown 

EDR ID Number 
Database(s) EPA ID Number 

HSWDS 5108147104 
NIA 

TC3204773.2S Page 7 



MaplD 
Direction 
Distance 

ij~ ___________ M_A_P_F_I_ND_I_N_G_S __________ --" 

EDR 10 Number 
Elevation Site Database(s) EPA 10 Number 

A2 
Target 
Property 

Actual: 
14 ft. 

-------------------------------------
LOMBARDY STREET LANDFILL (Continued) 

Ambient Air ContaminaUon: 
Direct Contact: 
EPA Hazardous Ranking System Score: 
Inventory: F 
Nefrap: Not reported 
Mailing: Not reported 
Tax Map No: Not reported 
Qualify: 0 
Next Action: Not reported 
Agencies: Not reported 
Air: Not reported 
Building: Not reported 
Site Dese: Not reported 
Drink: Not reported 
Eptox: Not reported 
Fish: Not reported 
Ground: Not reported 
Ground Dese: Not reported 
Hazardous Threat Not reported 
Haz Threat Desc: Not reported 
leachate: Not reported 
Preparer: Not reported 
Sediment: Not reported 
Soil: Not reported 
Surface: Not reported 
Status: Not reported 
Surface Soil: Not reported 
Surface: Not reported 
TCLP: Notreported 
Waste: Not reported 

MORGAN REAL TV CORP 
295 LOMBARDY ST 
BROOKLYN, NY 11222 

Site 2 of 5 In cluster A 

RCRA-NonGen: 
Date form received by ageney:01/01l2007 

Unknown 
Unknown 
Unknown 

Facility name: MORGAN REAL TV CORP 
Facility address: 295 LOMBARDY ST 

EPA 10: 
Mailing address: 

Contact: 
Contact address: 

Contact country: 
Contact telephone: 
Contact email: 
EPA Region: 

BROOKLYN, NY 11222 
NYD986973683 
S SERVICE RD 
JERICHO, NY 11753 
Not reported 
SSERVICE RD 
JERICHO, NY 11753 
US 
Not reported 
Not reported 
02 

RCRA·NonGen 
FINDS 

MANIFEST 

Land type: 
Classification: 

Facility is not located on Indian land. Additional information is not known. 
Non-Generator 

Description: Handler: Non-Generators do not presently generate hazardous waste 

Owner/Operator Summary: 

5108147104 

1000554879 
NYD986973683 

TC3204773.25 Page 8 



PFIZER COMPANY 
SELLS 6· ACRE PLOT 
Brooklyn Tract to Be Used l 

as Trucking Terminal J 

The Charles Pfizer Company. 
manufaclul'er of phannaceuti. 
cals with plants and oflIees 
throughout the world, has sold 
six acres of vacant land at 
Gardner and Lomba.'dy Streets 
in the Gl'eenpoint section of 
Brooklyn. 

The h'act was bought by the 
Scott Realty Corpora tion, rep­
resented by Theodore Pollack. 
The sa.le Was al'ranged by Ger· 
aid J. Ellman. president of the 
Bre..-oort Management Com­
pany, BrooJdyn bl'okers. 

Mr. Ellman said that he had 
also arranged that a. trucking 
terminal be built on the prop­
erty for a Boston company. The 
proposed building will contain 
60,OOO square feet of space. 

Pfizer has a manufactUling 
plant on Geny Street in Brook- ' 
Iyn, and its international head­
~uarters arc In the Charles 
Pfizer building. 42d street aM 
Second A "enue. 

2-Story Building Sold 
Two two-story apartment and 

store buildings at 1597-99 St. 
Johns Place, Brooklyn, have 
been sold by Yetta Grossman to 
the Majer Realty Company for 
investment. The buildings, which 
occupy a plot 40 by lOO feet. 
are vacMI and will be modern. , 
ized. Thomas J. Hayes. vice 
president of M. C. O'Brien, Illc" '1 
was the broiler. 

In,'estors Buy Apartments 
The 12 .. story apartment build­

ing at 80 Cranberry Street. 
Brooklyn. has been sold by the 
C"anlyn Building Corporation to 
an Investing client of the Cruik­
shank Company. brolcers, \\'J1O 

were represented by George H. 
Wilcox. 

Factory Sold 
The Walworth Realty Cor· 

poration has sold the tour-story 
faclory building at 178 Wal­
worth SIreet, Brooklyn, to F.'cd 
Frenkel. The building, which 
contains 25.OOO square feet of 
sp.ce. is In the WllIiamsburg 
'section and had been owned by 
Ihe seller for 30 ye.rs. It will 
be occupied In part by the new 
owner for processing leathers 
and down. The Kalman Dolgin 
Company was the b .. ok~ ... 

1E~, N""llotkIEl1lU' 
Publishol1: Oecl!lmber 12. 1G6J 

Cop~r\ghI" The New York Tl~~ 
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EXECUTIVE SUMMARY 

DESCRIPTION 

Environmental Data Resources, Inc.'s (EDR) City Directory Abstract is a screening tool designed to assist 
environmental professionals in evaluating potential liability on a target property resulting from past activities. 
EDR's City Directory Abstract includes a search and abstract of available cHy directory data. For each 
address, the directory lists the name of the corresponding occupant at five year intervals. 

Business directories including city, cross reference and telephone directories were reviewed, if available, at 
approximately five year intervals for the years spanning 1928 through 2005. This report compiles 
information gathered in this review by geocoding the latitude and longitude of properties identified and 
gathering information about properties within 100 feet of the target property. 

A summary of the information obtained is provided in the text of this report. 

RESEARCH SUMMARY 

The following research sources were consulted in the preparation of this report. An "X" indicates where 
information was identified in the source and provided in this report. 

rtM ~ IE Admiaia9 rt!l Abll£l" ~QU,cllmigl 

2005 Hill-Donnelly Corporation X X 

2000 Cole Information Services X X X 

1997 NYNEX X X 

1992 NYNEX Informantion Resource Co. 

1985 NYNEX Information Resources Company X X 

1980 New York Telephone 

1976 New York Telephone X X 

1973 New York Telephone X X 

1970 New Yorl< Telephone 

1965 New York Telephone 

1960 New York Telephone 

1949 New York Telephone Company 

1945 New York Te~phone 

1940 New Yorl< Telephone 

1934 R. L. Polk & Co. 

1928 New York Telephone 

3204773-6 Page 1 



TARGET PROPERTY INFORMATION 

ADDRESS 

295 Lombardy Street 
Brooklyn. NY 11222 

FINDINGS DETAIL 

Target Property research detail. 

Yur ~ 
2005 Estes Express Lines 

Ovemite Transportation Co 

Truck Rite Corp 

2000 OVRNT TRNSPRTN CO 

TRUCK RITE CORP 

1997 Ovemite Transportation Co Inc 

Truck Rite Corp 

1985 RYDER PIE NATIONWIDE INC 

1976 JONES MOTOR CO INC FRGHT 

1973 Dispalch 

Jones Motor Co Inc frght 

FINDINGS 

~ 

Hill-Donnelly Corporation 

Hili-DonnellY Corporation 

Hill-Donnelly Corporation 

Cole Information Services 

Co~ Information services 

NYNEX 

NYNEX 

NYNEX Information Resources 
Company 

New York Telephone 

New York Telephone 

New YorK Telephone 

3204773-6 Page 2 



FINDINGS J 
ADJOINING PROPERTY DETAIL 

The following Adjoining Property addresses were researched for this report. Detailed findings are provided 
for each address. 

LOMBARpYST 

347 LOMBARDY ST 

filL ./.luI 
2000 JONATHAN CURLEY 

VICS SHOP 

JASON L DODGE 

RICHARD DUENAS 

JOHN JURAYJ 

JOHN MAHONEY 

JMCGOWAN 

JEFF MCGOWAN 

KHARA NEMITZ 

J PANTOLEON 

OAVID RENGEL 

CHELSEA ROMERSA 

KIM SOBEL 

MMTL LAMP SHD CO 

369 LOMBARDY ST 

filL 
2000 ULTMT BOWL PRDCTS 

Cole Information Services 

Cole Information Services 

Cole Information Services 

Cole Information Services 

Cole Information Services 

Cole Information Services 

Cole Information Services 

Cole Information Services 

Cole Information Services 

Cole Information Services 

Cole Information Services 

Cole Information Services 

Cole Information Services 

Cole Information Services 

Cole Information Services 
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FINDINGS 

TARGET PROPERTY: ADDRESS NOT IDENTIFIED IN RESEARCH SOURCE 

The following Targel Property addresses were researched for this report, and the addresses were not 
identified in the research source. 

Addre" Researched 

295 Lombardy Street 

AddC9S1 Not Identified In Research Soure. 

1992, 1980, 1970, 1965, 1980. 1949. 1945. 1940. 1934, 1928 

ADJOINING PROPERTY: ADDRESSES NOT IDENTIFIED IN RESEARCH SOURCE 
-- --
The following Adjoining Property addresses were researched for this report, and the addresses were not 
identified in research source. 

Addrt§§ Researched 

347 LOMBARDY ST 

369 LOMBARDY ST 

Add,.", Not Identiflad In Research Sgure, 

2005, 1997, 1992, 1985, 1980. 1976, 1973. 1970, 1965, 1960, 1949, 1945, 1940, 
1934, 1928 

2005, 1997, 1992. 1985, 1980, 1976, 1973, 1970, 1965, 1960, 1949, 1945, 1940. 
1934, 1928 
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1979 Certified Sanborn Map 
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1977 Certified Sanborn Map 
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1976 Certified Sanborn Map 
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1888 Certified Sanborn Map 
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EXECUTIVE SUMMARY 

Environmental Planning & Management, Inc. (EPM), as subconsultant to Parsons Transportation 
Group of NY, Inc., has completed a Hazardous Materials Screening Investigation for the New York 
State Department of Transportation (NYSDOT) in connection with the Kosciuszko Bridge Project 
(PIN: X729.77.123). The project corridor is located along a l.l-mile section of the Brooklyn 
Queens Expressway (BQE) from Morgan Avenue in Brooklyn (Kings County) northward to the 
BQEI Long Island Expressway (LIE) Interchange in Queens County, and includes the Kosciuszko 
Bridge over Newtown Creek. This assessment was conducted to identify areas along the project 
corridor that could contain hazardous materials with a potential to impact the construction phase of 
the project. The results of this assessment can be used to identify where the collection and analysis 
of soil andlor groundwater samples may be warranted to characterize the actual conditions of areas 
of concern. The sampling results can then be used to avoid contaminated areas iffeasible, identify 
appropriate material handling and disposal options, and identify public and worker health and safety 
precautions required during constmction. 

Several design alternatives are currently being considered for the project (refer to section 1.4). The 
build alternatives being considered all include new construction of p6lmanent andlor temporary 
parallel bridges on one or both sides of the existing structure. Constmction will require excavation 
for placement of support structures, foundations, and possible utility relocation. Excavatiolls that 
approach Newtown Creek could encounte,' groundwater, thus requiring dewatering. Construction 
operations that extend greater than approximately 30 feet below grade in the vicinity of Van Dam 
and VarickStreets in Brooklyn have the potential to encounter a free-phase petroleum plume known 
to exist in the area. 

Properties along the project corridor were evaluated based on two primary criteria, I) the known or 
suspected presence of hazardous materials, and 2) the probable impacts to any of the design 
alternatives by a potentially contaminated site. Thus, a property could be considered potentially 
contaminated and not considered a candidate for further investigation if the soils or groundwater of 
the property will not be disturbed during the conslluction phase. This assessment consisted of a 
visual site reconnaissance in January 2005 to identify current land use; a review of prior land use as 
depicted on historical Sanborn Maps dating to 1888, and a review of Federal, State, and local agency 
environmental records. The assessment focused on identifying locations of underground or 
aboveground storage tanks, hazardotls waste generators, and properties with reported hazardous 
material spills. A preliminary asbestos survey was also conducted to identify potential asbestos 
containing utilities and building materials within the limits of the project corridor, the results of 
which will be provided under separate cover. The asbestos survey was limited to a review of utility 
and bridge record plans provided to EPM. 

Each property along the project conidor was assigned an impact potelltiallevel of "Low, Moderate, 
or High." The "Low, Moderate, or High" designation represents an increased potential (low to high) 
that suspected or identified contamination at a property may adversely impact the project. Thirty­
five (35) areas of concern (AOCs) were identified along the project corridor with a High impact 
potential. A summary of each AOC is provided in the following table, with their locations relative 
to thc projcct corridor indicated ou Figures 3- I through 3-6. 



The sediments of Newtown Creek in the vicinity of the project corridor are known to be 
contaminated with various heavy metals. polycyclic 81'Omatic hydrocarbons (PAHs). and 
polychlorinated biphenyls (PCBs). Although current design options do not include conshuctioll 
of bridge SUppOlt sh'uctures in Newtown Cl'eek, it is possible that one or more barge docking 
areas could be constructed for ingress and egress of construction materials and waste products. 
Construction of the barge docking area(s) would likely require excavation and removal of 
Newtown Creek sediment. If dredging is conducted, a permit would be required from the New 
York State Depal1ment of Environmental Conservation (NYSDEC). As a stipulation of the 
dredging permit, sampling and laboratory analysis of sediment in the proposed areas of 
dredging would be required according to a pre-approved sediment sampling and analysis plan. 

Groundwater encountered during construction activity along the project corridor will likely be 
contaminated to some degree based on the industrial nature ofthe area. A free-phase petroleum 
plume is known to exist in the vicinity of the project site in Brooklyn. EPM reviewed a 
groundwater monitoring report prepared by Remedial Engineering. P.C., on behalf of 
ExxonMobil Corporation. identified as The Ninety-Third Operation alld Maintenance Report, 
1" Quarter, 20OS, Off-Site Free-Product RecovelY System, Greenpoint, BrooklYll, New York. 
dated April 27. 2005. The report includes data for groundwater and free product level 
measurements collected on February 28, 2005. The report also includes a free-product 
occurrence map based on the February 2005 data, which shows the presence of free-product in 
the vicinity of the project site in Brooklyn near Van Dam and Varick Streets. Free product 
thickness in the vicinity of the project site is reported to range from non-existent to 
approximately 1 foot. and is located at depths ranging from approximately 35 to 40 feet below 
grade. If free-phase petroleum product is encountered during cOllstJ11ction dewatering, removal 
of the product and likely treatment to remove dissolved phase contaminants would be required 
plior to discharge to the NYC sewer system or discharge to Newtown Creek under a State 
Pollutant Discharge Elimination System (SPDES) Permit. 

Sample collection and laboratory analysis of potentially contaminated materials would be 
required to determine actual site conditions. If conducted, the sampling should include the 
advancement of soil borings to the proposed depths of excavation. and the collection of soil 
and/or groundwater samples for laboratory analysis. 

The preliminary asbestos survey identified suspect asbestos containing materials in 
underground utilities and in Kosciuszko Bridge constl1lction materials. Sample collection and 
analysis of suspect material likely to be disturbed during construction would be required to 
confirm the presence/absence of asbestos. 

v 
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Investigation I Feasibility Study (RIlFS) which identified additional areas of 
contamination at the site. Phelps Dodge Refining Corporation entered into a 
new Consent Agreement in January 2003 to conduct further investigation and 
implement remedial measures as necessary. 

• Peerless Property, located at3850 Review Avenue, approximately 2,125 feet to 
the west of the project cOITidor, is listed as a CERCLIS site with no further 
remedial action required. No additional information was provided for this site. 

The Phelps Dodge Refining Corporation site has the potential to have impacted the 
environmental conditions of the project cOiTidor due to the site's proximity to the project 
corridor and the documented presence of soil and groundwater contamination. The remaining 
identified CERCLIS sites are not considered to have a significant potential to impact the project 
cOlTidor due to their distances and directions, and/or the fact that no further remedial action is 
planned by USEPA. 

3.4.3 National Priorities ListIng (NPL) 

The National PriOl'ity List (NPL) is compiled by the United States Environmental Protection 
Agency (USEPA) pursuant to the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA or "Superfund"), and includes properties with the highest priority for 
cleanup pursuant to EPA's Hazard Ranking System. 

There are no sites identified on the NPL database as located within a Y:.-mile radius of the 
project corridor. 

3.4.4 Hazardous Substance Waste 'Disposal Sites (HSWD) 

The New York State Hazardous Substance Waste Disposal site database is a listing of 
contaminated sites that can pose environmental or health hazards. These sites are not eligible 
for State funded cleanup. The HSWD sites identified on the database within a Y:.-mile radius of 
the project corridor are as follows: 

Kings County 

• Brooklyn Union GaslVarick Gate Station, located at 438 Varick Avenue is 
located approximately 600 feet south of the project corridor. Since January 
1981 the liquid condensate in Brooklyn Union Gas pipelines have been known 
to be contaminated with PCBs. The condensates are removed via scrubbers, 
stored in underground tanks until tested for PCBs, and disposed of accordingly. 
Hazardous substances disposed of include PCBs. 

• Nassau Tank Cleaning Co .. is located at 323 Nassau Street approximately 723 
feet west northwest of the project corridor. This site has been removed from the 
Hazardous Substance InventOlY since there was no evidence of disposal 
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• Lombardy Slreel Landfill, is located at 295 Lombardy Street approximately 782 
feet east of the project corridor. A pharmaceutical manufacturer historically 
disposed of mixed industrial wastes onsite. The site has been graded and 
covered with asphalt since 1964. Hazardous substances disposed of include 
solid fermentation residue (mycelium) and burnable trash were disposed of 
along with other possible hazardous wastes. This site has been removed from 
the Hazardous Substance Inventory since there was a minimal probability of 

-_ .. _. ___ ._~ig~~~:~ .... ~.,~1.~~:~~:_.t ..... "' ._ .,_..-. ._A ..... ' ..... ,,~ ._ ... .. _ . ........ _~-. ........ ~ ..... ' ... _ •. _ ..• ''' ..... ~ .... _,., •• '' . ........ , .. ,.~ ... ,. •. "-....,." .... _...,, •• •••••• 

• City Barrel is located at 421 Meeker Avenue approximately 1,790 feet west 
southwest ofthe project corridor. The site is used to store reconditioned drums. 
This site has been removed from the Hazardous Substance Inventory since 
there was no evidence of disposal. 

• Brooklyn Union Gas/Equity Works, located at Maspeth and Morgan Avenue is 
approximately 2,054 feet south southwest of the project corridor. By-products 
produced when the plant was operating included hydrocarbon tar which was 
temporarily stored onsite until sold. According to Brooklyn Union Gas, when 
the plant was decommissioned in 1928 the remaining tars were reportedly 
removed and the facility was razed. Hazardous substances disposed of include 
suspected PCBs. 

• Brooklyn Union Gas/Greellpoinl Ellergy Facility, located at 287 Maspeth 
Avenue is approximately 2,265 feet soutbeast of the project corridor. This site 
is Brooklyn Union's main storage, distribution, and production facility. The 
facility includes a plant that converts naphtha to natural gas, a heated tank where 
liquid natural gas is vaporized, two natural gas storage tanks, and two gate 
stations. Hazardous substances disposed of include PCBs, lead, chromium, 
potassium nitrate, mercury, aud vanadium pentaoxide. 

• BrooklYII Ullion Gas/,"faspelh Gate Slal/ol1, located at 285 Maspeth Avenue is 
approximately 2,265 feet southeast of the project corridor. Since January 1981 
the liquid condensate in Brooklyn Union Gas pipelines have been known to be 
contaminated with PCBs. The condensates are removed via sCl11bbers, stored in 
underground tanks until tested for PCBs, and disposed of accordingly. 
Hazardous substances disposed of include suspected PCBs. 

• Mobil Oil Brooklyn Terminal, located at 300 North Henry Street is 
approximately 2,389 fcct west northwest of the projecl corridor, adjacent to 
Newtown Creek. This site has been removed from the Hazardous Substance 
Inventory since petroleum products are non-qualifying wastes. 

Queens County 

• Peerless Property, located at 3850 Review Avenue is approximately 2,128 feet 
to the west of the projcct corridor. Before 1972, unknown amounts of Xylene 
and Toluene were handled and stored at this facility. Accidental leaks or spills 
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RESPONSE OF PFIZER INC. 
TO THE U.S. ENVIRONMENTAL PROTECTION AGENCY'S 

REQUEST FOR INFORMATION, DATED OCTOBER 25, 2011- NEWTOWN CREEK 
SUPERFUND SITE, KINGS COUNTY AND QUEENS COUNTY, NEW YORK 

EXHIBIT 2 



, ,," I!", 

~ First American Title 

November 17, 2011 

First American litle Insurance Company -, Washington, DC 
1825 I Street Northwest, Suite 302 
Washington, DC 20006-5463 
Attn: Brian Lobuts 

RE: litle No.: 3008-366882 
Premises: 295 Lombardy Street, 

Brooklyn, New York 
Block: 2824 

Lot: 10 

Owner: 

Dear Mr. Lobuts, 

First American Title Insurance Company 
633 Third Avenue, 16th Floor 
New York, NY 10017 
(212)922-9700 - Fax (212)922-0881 

As per your request, we have searched the Kings County Register's Office for the deed chain from 1907 
to date of record against the above mentioned premises and have found the following: 

Deed made by Richard Willard and Katherine C. Willard, husband and wife to Bullion Realty Company 
dated 4/27/1907 recorded 6/24/1907 In Llber 3008 Page 286. 

Deed made by Bullion Realty company to Charles pfizer & Company, Inc. dated 8/5/1924 recorded 
8/6/1924 in Llber 4427 Page 439. 

Deed made by Chas pfizer & Co., Inc. to Scott Realty Co. dated 8/28/1963 recorded 9/5/1963 in Llber 
9165 Page 489. 

Correction Deed made by Chas pfizer & Co., Inc. successor by merger to Cha pfizer & Company, Inc. to 
Scott Realty Co. dated 1/3/1964 recorded 1/21/1964 in Liber 9214 Page 3. 

Deed made by Scott Realty Co. to Edith Blau dated 12/16/1964 recorded 12/21/1964 in Liber 9334 Page 
425. 

Deed made by Edith Blau to Scott Realty Co. dated 12/16/1964 recorded 12/21/1964 in Llber 9334 Page 
419. 

Deed made by Scott Realty Co. to Morgan Realty Company dated 11/16/1984 recorded 11/26/1984 in 
Reel 1577 Page 244. 

Deed made by Morgan Realty Company et al to Preston Trucking Company, Inc. dated 5/3/1991 recorded 
6/5/1991 in Reel 2703 Page 2306. 

This search has been issued only for the benefit of the applicant to whom the search is addressed and is 
for information only and not guaranteed or insured. Liability for the search and the information provided 
herein, whether based on contract or negligence, is limited to the amount paid for the search. 



If we can be of any further assistance, please feel free to call. 

Very truly yours, 

V~,~~ ~ 
Veronica Kearney 
Special Services 

/VK 



To: 

RE: 

PRo NYORK 

First American TItle 

First American Title Insurance Company 
633 Third Avenue, 16th Floor 

New York, NY 10017 
Phone: (212)922-9700 / Fax: (212)922-0881 

Final Invoice 

First American Title Insurance Company - Washington, DC 
1825 I Street Northwest 

Invoice No.: 

Date: 
Suite 302 
Washington, DC 20006-5463 

Attention: Brian Lobuts 

Your Reference No.: 

Property: 
295 Lombardy Street, Brooklyn, NY 

Buyers: 
Selten: 

O.r File No.: 
Title Offiter: 

Escrow OffICer: 

Customer ID: 

Liability Amounts 
Owners: 
Lenders: 

orc: 3008 (1375) 

1375 - 300885282 
11 /1712011 

3008-366882 

2463752 

Description of Charge Invoice Amount 
Deed Chain $375.00 

INVOICE TOTAL $375.00 

Comments: 

Thank you for your business! 

To assure proper credit, please send a copy of this Invoice and Payment to: 
Attention: Accounts Receivable Department 

Printed On: 1111 712011 , 8:27 AM Requester: VK '-at:: I 
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t";" fleid pftrti. (It" the '''o:r.n,1 !'Iflrt, tt~ !"\u('eUONI "n.'" AI',,1.ttUt tr"e.'1". AI.L th.t clrt.litt"lot OP 

··II!'~el ct' lend in t·!teo .1Qt!1 "':':01 (\~ t ! ;. ~('Ir\'ut:h Q!' ~!':-.'kl:m~ .~l!y or ~e ... Yt'r1l:, with thl buildinga ani 

t!t:!d "hp ot pN'~rty 1'1~',JfIt. in thol l~th ;,."d C':' t :: .. ?1ty nr : -J"('('IklYll, belnngtnt( 1.0 Henry neadel. 

;r." a lY!... r •• s.-1'"tlet.t, ~lt". :~l'rv.yrr. "".1 l."'t~ ;.Irc>c:k.l:r.l., :' .. ee:!l.~er 1~2·. -,aid l'I'e.t •• s bdng d'" 

crlbed .. to tollOW(l. t.r ~lt:- :· ~:.iI:i~:';.t,.t" :,''In: .~n t !~~ bul:"'hl",t liNt (In the we"t !'ltd' of Newtown 

Cr •• k, Whete the !:IltOe Interl'fOctfl the ~('utherty·lln,.: (I:" ttl' lAnt lete ot John I'",.P., d..O •••• ~ i .... ..m­

nlnR thIne' ... utlriy Rlo:~~ :'Il\1d bn.-t bt. Of ,Iolln ',\''''tflrll, 1'.0 thf' centre or iiA1'dn'. A".DUO; t.heno' 

aouthlrly along the centre or "'rdne'" Avanu(!I to the cent,.. 0:' 1.( _berdy $t'Pt1et; tI'enoe ... 1..'1'17 

dong thl o.nt ... ot l.o.bllPc1y Ftp" .. " .nd 8,,:PO"1 ~;tttWArt Annu," to 10M oentre or VfI.1"1a1l: Ay.· u.; theDM 

nonh""l,. along the c.nt,.. tit V"ric'k ,\venue on .. hundred find thirty '(l~O) tA"'t; th.na' ... ,e.1r' and. 

"p8 ... IUel with t.oabal'dy ~tJ'fl:pt and 'IlL t'n~ th~ Ofmt.U L In .. of th.- l'IIO~lC b.t .... n l.oab,,1'd7 Str'et. aid 

AnthCJ\l" 9tHet to the (!Icutherly Hn ... or Itnd 14'1.1 of Anthony Hulet. d.c .... d. th"noe "gtl.in ••• ,.JIl,. 
dong .ald land to • pclnt ,.bout torty nihe (49 ) re .. t .""To ... }.,. troll:! the .Ift\arl,. Una at l~D".P 

Av".DUiti t.henoe north w •• terly t"enty the (25) teet more or 1ftlljl: tC' tile c.ntre Un. or Old Road; 

ttl.c, llout.b .... t.1"17 along 1'81<1 cflnt.J'I Una 01' ("lId Nond tC' the cantr. Una C't "Drtar Ayenue; thenOll 

lOutM.l, .\on« oentre lin. tit t'opt4r r.en\ltt to th_ oentre Un. or I.olhba1'\:ly m,...t. theno' •• ""_7 

dons the oem" Une or I.Ctllb,.rdy :.~tr .. ~ t·~Ct hunjr-:t ,.n:1 th1.':1 (~O) te .. ti thenee flouth~ '7 ~ ....... 

'hlllO ...... 17' along add oentr. Un. 01' "e •. tel:-;tret>t one llundreci (l00) t •• ,; theno. 8O\lth"'17 

paraUIl with Vanek Avenu. two hundt't(\ $M !"hty (210) refit to "the o.ntr. Un" or Dh1ll10n St.e .. ; 

tbtno' ... " .... 1), ",long ~u~1d c.ntr. 11n8 t)f !11 Yb1un 5tr ... t to the Bullcheed 1,1ne ot the .eet_., 

li4e of N..-town c ••• ~; II.nlS t!'.enoe ft('Il't.h .al'lter1y tuld novt.hA-rly "1Qft6 fllI1el ~Ul\ll"d 14n' to thl 

"polll' 01" "'.0. ot begln."101ng. ~~/'IBO ALt. tho .. o.rtlbrlotlil , Fl-ot.l'l .nd Pftl'Oeb ot 1an4, e1t""eclln 

the 18th _.-« or th" .. orough or BraDkl,.... Cowty r f Xing", ·ctt,. ftt\d St.t. of tt_ ."01"1c, .th th. 

btd.lc1la,w ad. lapro ... ent .. thlr.on, conywyael to th" ... 14 NbhA!'C1 1l1nard by t.h." d .... reoorded 1ft 

thl ",,_.h .. 11 ofl1o. or the Count7 ot 1(1""" .tun. ,0. 1905. on. rtf "fh1oh d • .,.. _8 atld. b7 et ... 

o. BJroe .0 the • .set RlCl\"'J'd. 'I1UaJ'd OODt'e)'1n(.t All undhldecl on. lulU pa" Dr _U thl JII"OpenF 0 ..... 

tn .... WUb S.reb J,.. R .. Ut In b1ccb n\JDhlrllli 2tJ17-2H854Jf'i6-2K67 anet 2fI'75 In ••• ,lon 10 or a. . ~ . - . 

1" taP 'dt·Xl .... COuntYl "lII1~ 1ef'd. 13 peoord,ed. In S •• ,lon 10, l.!b4tP 26, p. 302' o.~ OOIW~"'.'" . -- ' . . - ~ . 
-'1 •• : .. 18u.t.144td on._ hQt ... rt ot 811 the 1"n4 own.d In oo..an with S.rah A. Hewitt ....... 'l'Ia ,( 
end '"-' •• Ull4v ttl' 1a"t Will .t "It .... Conp •• tn h100te n_Ured 2fRt-3r75-2868. 2860 M69 21~ ' . . .- .- ~~ . 

'1'h ..... nd ot \lI ••• l~. __ 2fB7..Q111196' and 2IJ91 In e.oUoll 10 ot the lAnd up Dt R1nge OOUllt" 
:J '. 

d ...... ~ 1MMl. b7 SN"6h I .. MMt', eol_ !N ... hi~! 'lleoutrtz and. 'JIUa, ••. u6cI ... ,he 1 .. , .~ or 

'e,-. aOopep '0 "th' add Riah"'l'd. Witlapd crOnt'.,t1l8 11ft uncS1v1ded. one halr at .u the 1_ • . 1l'fIhI4 sa ~ . 

ooaGli Wia au,,, o. B1')toe 11l blOok" nuabDld ~I ~,,-~ ".J78_4L)~ ",,,:,, ... ,t. 
l'o\lOd'"~ .. ar ,'hi len'! .1;. ot KinK" CO\IIR~; aa14 clled b •••• Pdtkt ta ... .u_.l0. 

Coli .......... : , he 'hlfd or _bloh d.eed .... Mdl b)' S ..... 1Ib A. Howl" ttl ' • .-:"-.. 
. . , 

.0Ii~ .... dl'f1dOd .... Io4lr part or all n. 1""" 0_ 1 .. --~,."' ... ~~ID 

D\IllM,Id IST7<JD!!I 217604867 en4 2S75 Sn i..U·OD 10 or tbe 14l1li --
.... ·Pd. Sa sea,i. 11), Liller 26, pee' ,00 .ot oon.~,... •• , 

,. 

Iiiii"'lijlilliillli;,i,l.~~; ~· -:·it'rL~ ,?:~~itli .. IIIlI.a. 
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• nUl." hlgbwcl78 and thO rnUt1htaree adJoln1nSlI 4onnloted wt th 01' pe,.,"mug to tn" h.eretn 4"ol"lb-o 

eel pp-.1e., _acept eC' .UGh th ... .,r &:'1 balt lHI,n oon'Y~ed t.o the Ott7 ot N .... YOl"k tor t.hl U" 

ot the pUblio •• h1ghtlfay •• 'lOBi."I'HQ: with it .. ,pplU'\en.nete~ and ill the •• t.ate 1114 l"t'htl or 

tbl aald. parotioe ot the th·., pan 1n and. t.o ,aid pr .. h.a, TO KAV!:: ~ TO , HOI -D. t.h~ flbov, 

.,*Ilted. PHIlt ... unto the k\ld pe.rt~ 0 t . thl eeoond p"rt.. it. 'Ucto"~1'1 ad. .... lpa tor ..... 

_~ ~1J8JEO't to JD.e"tgo~. 'BiNge-tiDe t.hl aoa or on" hundred aNI. tbil't:r t.hOU .. nd dIU 11'1 , AD thl 

.,ai4 partS ... or t.he t1.." P.' do Govenant with the _14 pePt)" or thl .eoond part ... toU",,: 

f'IM"I'. 'JIMt t1l.1 •• 14 p&I'UtN ot t.he t1 fit. ,art ." .. teed ot t.be ,&14 pro4a1 ... in t., .ia~., 
_4 han 800d I'1ght to oon'f~ tbl ..... SRMND, 'l'h. tbl P'~:r at t.hl .eoeltd. P'" ,baU qui .. 

;t.7 aDJ.,. t.n ••• 14 PP....... Tlf'IC). Tbtt '''' .... 14 Pl"eat ••• aft tN, fro.: lnouab~ •• ,. , .. eep' 

r" I' troNe.W. J'OURrI. 'I'h. t.hl p .. tl" ot the ttht. 'P'" .... U ... Wl. o. pl"OCUr" M7 f\lPUl" 

~O"'.1"J' ••• unno. or thl tit.le to &.14 })I'ta1.... PIP'J'R. 1'h.' the •• 14 partia. of thl ft •• t , 
( 
r 
f 

to ... er _.raftt thl thle to ,del 111' ••••• 
! 

pNt M __ ' ~H\mto •• t thai,. hand. anll ... 18 'hi c1q .nd. ~IIU t1!'1t _boYI WItt, .... 

~ .... nft. ··O~."'1l.lal'4 U.s) R1oha"Pd WIlI.rd. (La) In tbe p •••• no. or JOhn A. c.... 8'.-';'..of 

. ~ .. York, CoVilLt,7 or 1tI.nae •• e: On thie 2nd. 4q or lIey lit the , .. 1' mn" •• ~cl .. Dd ..... 

.. ~ ..... ,. ...... nl' ._ MOh"'" IIU1¥'1 .114 ICatllJ'lM O. 1I111.1'Il. 111. nA. bOth or _ ... 

:'\0 .. ben",. aDd Imo"" t.o _ to ba the lnclblduale cl"OHbed. 1a eII4 wm '.'outed. 'thlt toN.,ina 

1 ......... , .~ thl,. tbIHapon ,"'Pall., aoJato",led.ae4 t.o .. 1;hM t.M, n. ... t4 the ..... Jolin 

" .• Oar_, Jlot. • .., Publ10. M. Y. 00 •• 0.",. in K11lg8 Co. 

• • l fhl 1an4 .. rhot.. b)" th1. laatl"Ull4IiU U,4e in •• otloD 10 in blo~, 2820. 2823, 2824. i.,.,. aa,e .• 2B3ll. 2iM4. 2845. 2IM6. 2847. 1B4I!. 2860. • .,. 1/868. ~.-287S. 2R76. 21fT7. , 
I~' -. 2885. ~. 2896 ODd. lB97. on \ho1aD4 aap or 'bo COuntll' or 111118" .... ","" ~1I' . . . ~ . . . 

" i~' a4. 1907. q 1 ,. II. 

l-kllB. 
a. w. 'P •• lIep. 110'_ '0 __ • a. __ • 26 _ sa •• 

~~~~t~···.A 
!. 

• . lftI8 ~III ...... \ho 'OVOn\b_1lalI' ~r POb_OS' Sa \110 11'"0 ..... 'b,oIl~lIIlllla. __ Oltd 

: ) ....... ·iI ...... JAY a. <IO08R1Hl1n1RR ODd. IlIA il. QUoIIIIIII!BDlBII. Mo nto. or ,hO 110 .. ...,. of ... 

..:' ! .......... q&,.),. ~-7 oIlllB'.o .or M .. Yo ••• po1'\1o. of \h' t1o., po"" ODd. 1IlIl'l'1i2I 81'AtBI 'I'1'PUI 

;au. .... 1fI'Y AD lIlIIiI!Hl" 1lOIINIIY. 0 .... po .. "OI\. pa"'J' or \b' .0_4 po1'\. 1IJ!'II1IS8IIIII. n • 

.•• t.tI ,."1 .. ot 'hI t1 ... p .... 1n eonlll~p"'lon Of thl 11_ or OD_ dIIll ••• 1Id o'h' •. "~ 

~'~ ... IoD •• . lAwfUl ... ." of the uat,ad 8'.'''. paid b~ ,~. ,...,. or t •• looa.4 "". 

_~ .~, _ .. 1 ___ .. _0 'ho loSd pOI'" or 'bo ..... ~ po1'\. Uo __ ro 11'4 0-." 

AIoL ,ba"' ... ~lI'!, •• pMtO or .'PN'o.J or 1_. n\h ,ftO ~l<lS"'. - sap. ....... 
I .~ • 

~!eo'i .... oS,..... ~.~.bllllll *" \b0 J!O ....... of .... ~I<lla. oo_lI' .t Xl ..... Gl'lI' 

... YoPk .... ~ "rlboot .... o'!" • . ' .• :.UI- . PIlDI •• 0' .'ho .. ..... 

·~ ... u~ .f_\II' ~.r~ ql4' ilt .. C- 8t~ ...... \b \bo ..... 11 .. 1:1' 0140 of 
... - ...' 

.,. ... ~ ... ~.~'~ .......... oS""lI' _. to .. __ \m sao,., 
. " 

~ .' It"" 'I!ICl.a !'.' ... .., .. '0 ~ .. "'.Oo' tin)' .ro .. , ,- - •• ~ , . 
-.+-" 

. , ~, -. .f:t:. ~ _\ 
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4427 
---,4,',-.. -1111' t;.,--, a-;t-~h~-~x'o\l"4, I~e " . --.... - . .. _... . 

q O%6gDlng In,trumant. and •• veralty .ck~~.1'dr.4 \0 •• t~, 

,~eT executed tb. ..... VlNC!BT J. BIKSI. Rotar, Publla t X\nge County J~. 136. R!rlstor Hc~ 

61)1. O •• tlf. filed .e. York County Ro. 230. a.gl •••• No. 6211. ~ ••• r.. COunty'.e. 657. 
Ca.&i.81on expires Karch }O, 1926. 

tha land atteotlj by this lnltrument liee in Seotlon 9. BloCk 2751. 
ontba Lkn4 Map of tbe County at Klng.. . Reoorded A~g. 6, 192~, at 41 mina. pAit 1 P. K. a .. 

t"rned to VINCENT J& BEHSI. 215 Union jv ••• Bkl,n •• N:., • 

U.S.I.R.S. 110.00 • 

IftIS IRDlatURs, .ad. tho flflh ',y of AUfOI', .In' ••• n bundro« Ia4 

twent.y-four, SlnIEN SULttOH RUtTY COVPAlfT. a oo~orauon OJ',&:'ltlsd. und..r 'be 1 ••• 01 I.w 

Yort. and havtng tt,ofttol at Ho. ,2 Court Str.et, BrooUyn, lid. York. par\yOftbe ftra, _rt" ' 

and CHARtlS PFlllft , COIlPAJIY. tIC., & oorporation dUly 0"1_1)1144 uMer the 1 .... ot the 8'.,. Of 

He. JRa.y. llaYlnc 1 t. olna.. ~1 1181dlll Lane. Hew York <lity. J*rtyot tbe l~oon4 par,. WJ-r: 
NES8ITR. ,bat " be party ot 'be n .. , part, In oonoI4 ... lIon .f 11.00 aM otber p04· ... d .o1 .... ~ 
able oonlld.ra,tom •• DOLLARS. la.tu1 ~OD.' ot the Untted Stat •• , paid by'". p.rt, ot~ 'b •• ~ 

;on4 I*J'~. do,. lIft.by pant and. J'.lt"~ unto the .r,,. of thl 1.00114 .', 1 •• ,u~.o'''I.~·:'ull 

."tPI tor"lr, ALL that; aeratn ,1 ' 01 01' ,a"1J.l ot land, 8U"IU4, It:tftt aU 

:l! ~b 1f~l'4t6t tbe Borough ot Brooklyn, :COU~''' ' ~f ~t"'.,. eU, .a4 8Wt •• t; 'ii'. l 't~i~ l,;,.,liil ... t!i~~i!ii~\ 

'.« .. Ubi!\:lIl.~. 2416. 21124 aDd 281). 'oD.,b,·".,." bp of 'Ile COun" or l1'liCt. · ... _ ' 01I ·iii .... idl:.. 

_ut~ · ;; *l~1. '0 R .... , a .. dle -40 ,i t.. L. Bartl.", OU1 8u,,,.,,· •• ~"'·i ~iill ·cIA«~~l!i~~r.X 
':~J6f. 1Ib1~~;l4" "r1b'4 ao fOllo... . UIGu.nG ~, a pol., on .b. 8utl)l_ 11":' .... 'B. O:;; .. '.J 

, ... ~ ..... ,n.ii'.i.,::;iiclii1 .... ~·~~;~ ''l'!l ,lrlJ ·.lc1e ; &r~ •• 1iowa_ C~ •• " .blre the , .... intlre.o,. tbl laid. lal. or .,eb .. 

pO~'" .111. !"bOU' ~. f •• '. ) .1Dob",noUhu1y. Ir .. 'bo .w,hot1y lIn.·ot AD!Ii!e"':,"~~~I~;' l~ 
1i!I!~~tI~ · " o '~oil~'lIIalkb'i"" l fllOI ...... nllljl .lIono. ....... 17 al;llIit 'j itlia:":&1 _,tiliti~~( 
i~l~i'i. iliij;"~;OtI\Iau l Av ........ &114 a' a pOln~ 'lI'or'i,e'I\ <&~i~,S"'IJf'6i~~l,illi{~;;'!~ ,,_ ... ' .• ' . I 

j olJlO~,~ .. lOi\."" ~,:t";"·ah.!~lY· Hlio, cit- .lp) btinJ, .8~~0,\,' \bO".'· .",''''''1, &10"" ." ... ~"\'i. l~IM; .t\!~~~~~ 
. .. : j , . ' . , 

.. o~'''~ l~;'. · .t' l'~ . • ~?> .. 'ro.'1 tboa," ..... n1' :o1:0~:I11~~';'b~;';,,'; ~.~~~~~~~~~ . 'l1"'~t _._ .... C ... kl _ \blm.. ·· 

·,,\I.a';-D' Ii"Ddl1,1,. 1OO11II1 • .s ... · til. ," ... ':lIiIr_iii·;i •• '.I!t;'(~!i • 

• ii';ii.nlr~.b'-'·:f.·'~·'i'. :~~, a" &114 ... ~G , ... , .... ; ;"'tQ .. , .. ··A!)!C~ul!lioD· 
~t,.~~f.iii. ·88_4 par. _ 1"t1 "'~i" •• i;i"il"_it:l~ ... ,. 

:;::~;;~~~~:~:::,' 'bo nrol - •• ' • __ , •• ".Un.: 'IltIIt,f",; ,JI~: i!ilJii1··'.1" .. t:l!.:ifJi~ - I " .-.« pr .. s .... l"Lt";. .... l ...... ~ ba. po.4 •. I .. t · .... .'OO~ • .,,;:~I1.';~iif'ii'::;~ 

!lID. ~.'''. ;,;r." ..... n4·,. .• ~ ; •. ;~1 '.ciul~IlJ .. j07 til. U,ir''n''s.''f ·: 
tb •••. 1~ 'Pt .. ..e~,\~. :1·~'. trO"l:a~t .. ~rif JOUa.· tl>., til. ","0 t: ...... 1:. t .. ' tl. ia ~iri.\t. ;i.ui 
~ •• oa\e o~,r~~W: Nr'II.t .~~~.,a~.~. o·~ ct··,II. ud. '0 "1" ~.~J''''''_1 ; 
th •• ', of 'i.~':!~'~~~"~t· _Ill t.j,~ ~~Hli. un ... \11. "14 ·'t~!*.I " 'I' II"' ••• A,;~ 
,.01#" . 'Ill '''~;'''tb..rl''~ ~~.b~ '. ~'4 I •• Oi.".. .... ' ~iio1 · ~ .. ~t~to 
'b ... · ........ 'i~l~. ·-...~.a·p" ~, .l'~ 4a'1r;~d- offltiOJ'I' ill. ' •• ;_;,,~ ·t~.~.· '.....n..l0 .. ::~t~ COKP.,. '" O",. :" ~I' ..... ...,. h .. ~.~! · (cW~ . 
ot .'" ,r.d,~ . .. _,~ .(~U"<l" 8S, oi III,! fa ttll ' ~J .r ......... d .... It!\.~ .. oN •• _~Ir".~ 
before .~ :~.:~ D~' lUILl', to •• i .... dl; ~"'ftC "' .... 6#1'-~ .. t., 414: ~ ..... aM .. , 

'Ut b. U.I~ ·a. 'b. ";'~""III of ..... UFOJ 0 ... "" of II .... "bit, .... ··.t. ot .... -:-rl'.,:. ~~' .. .:~ ....... 
. .. . ;'~~.' ~ ........ .. ~ -.. . . .. -••.• . -.,..- -. ,~ . ~ . •• , ~ .. .. - . "' • .. . " . ,. , ...... - •.• . . - .~. ' .":: ~ :="" 

..~." _ ..... _~._4" ........... .. ·" ., ..... ·_·_ · .. -_c........ .,' 

L 

r 
I , 



.. ' 
. - , 

L::.:..:-,·~--- .. -j-'-h-'·--8-'-0-~-.",,--"."Y" ~"d T~'''ur •• 01 iiULr.toHRNLTY·'CiiiirAn, tho ;..;o;auo;;-d; •• ;i~"':t.i:-Ai4 -ihi~ 
. eXlou1e4 'he rorego!n, 1n.truman'. 1ha\ he know. tbe leal or aa14 oezpor.'loDI that 'ha ... 1 

: .ttilld , •• Iii d lno ttWIIM 1. !\l01l ••• po ....... 1; th&~ ~, .~ ... ffa.d ~J ortv' of the ""r11 
: of Dl ••• '.re .f add o.rporatlon; and tbat II •• 1",&4 hl0 DU. thor". 111 11k •• 'd... AUlA I. 

,,,,,180'. 1J1!!.1 .. L~80H. CO_I .. lone •• f Dud., etty of ... York. 11",. COu .. ty Cle .. I •• , i 55· ' Rog. N •• 5055. SOt York Cl.rk No. 175. Reg. 10. 2507" Oo~.holo .. "'Pl'" JUlio 12. 

! 1925. 
: Tho lInd .,f .. '&4 by thla In,'''''', .. , 11 .. ln a •• u.., la, m",ZIl}-

! 282~and 2816 • 

I palC 9 :l ••• 

on ,he tancillap or tho COIlII" of Ung.. a'oorel&4 Aug. 6. 192~ •• , ~ 1I1111. · 

~ ,Jtl ''%.t!:~\ 
I ,t.. I 

, Rotum.d 'a L. T. " T. CO. 

U.S.t.R.S. 12.,0. 

THIS IRDII/TORI' mill. tho flnt day of Aup," nl .... _ ~undrtII 

; .nd t .... ty-I...... 81T1IUI PASQUOIWIIiO Dl OlOUOORlNO " OARlIIlIA III OlOftaerlO. '111. ,Uo. of 
I .' . in. Boro"8h .f B .... t1"'. 00\1"', .f 11$",- ,,, 8'-" Of .... YO.k. s-.U .. ,of' tho 11 .. , Jit:rt .... 

"', 

' l&OJlARDA DI IURTIJO • • tt. of URArIRO :DI I!'RTI~'. ofc~lao . 01~1 of 1I100n1ll .1!4iDi11t of-tbjp 0IId 

" ... of .... lork, par~1 of ~h ....... ~ 1&';" , nTlll8iE'lll . .. ne' ,\t"'Il~\1':' .~f .. ih. ·tl'J" "an. 
,_. 1n <iO ... 1d.,.~1 011 Of OKE DOLLAR ond .t~or ~~,,~~ : YII1~ .. 'o ..... t"'."".~£~,~~t!!?-"~~.!f;iJ~e •. 

tU."".'4 91U ••• pald by th. party of ,,~-. ~~9~~r.p .. \. "" lItI~'eb' PI. ". ,li .. :~{i*, ... ';;~f';',,· .t:Ift· 
,t]lo .. ooed .p"', har bol .. and aii~-';i~~.~ It~ '"~"""(U1! 'lli"i" ~~J; .. ~~~~:,t 

• .". 1 ·~:1 .·." . . ~.' " , 
.: .• Ii ... ,.· .• " <Uh thO' buUdll1g elld 1"11 ...... ,,\0 tll .... II·. ·.ottoS •• H""u.,·i,1,q1;' .... II.iSjlln~1i' · .lIir'al .. 

.. _",.,.,0'", of .rooklyn. OOI!'A'1 If 'll~. 01 ~y '8J!I1 "s~;, 01 II" -'~'k. Iiot~:·~:f~~,~~~#1~l~~~"". 

1·'Cltl.~! , .. ' · tOl101I1 . . 8!0IlRIIO .. , • ~ln~ 0 .. the ... ,~~~.; '_,,4'" .i: ;!::l~t~;~~~I~ 
_tIIorl7 f'" .Olt .... '11 •• " .0';".' ot ,iliillb014 •• 01-

'. . ~ ~ , . ~ : 

,:~{j i ••• '~;;i.,:.:.,~,~Q't4th 'jjtbt'fOl" .l .... '."ji -part of. Ii!f. · . .,.'nlirciiijl"'.,.;:j 
. I '. , . ,,~ _.-

!i;:; ·iJ..:;:::.'!:U.C!Qiif.,t'~.'·I .. ';iI" I<i. .Dltth.rl; pitt1;~il' ~1-'~i~014' '''~ •• '' 
i'fi..<~ .... d •• l(t~ii>d~iLel. Iltll DoIleYOll. 8tN.' .• +-~' !f ,lie .o, ·tlIn!aP .• ltii:OC~ 

""" ',VVj . . t •• t:' to . ~h' •• '" 01'1, .1d. of K'1'-'i~~ , ~U •• tl thin.. ,,' ,0' ~1~fj'l.iI".:I 
_MlU' .~oa'" ~""y fh. (") .. ~it'i " il'n""ll1' o. pll'"~.l! ' b\til 

bY: tho " ~,~.,, _II!.. 13 KUl!bol~ .n.i;,~ . '. !OOITuiI . ..... 

" :' ,>i.,. j ~"'. ~~J~.P~:Of 'II' ,.."U .. Of \hl' :rl~" .. " ,111 .; to ···. ~~.t:I!i!';ilj[{ .. l~~ 
. ', .. J~~~~~-... ~r.l. 'f~'.d. 'Ilnto~th. ~"J'J ot the .... 4 PU"i· IIei>'1lli'";~~i.lI~ 

1

"8UB!IOT ,.n. follo.l111 1nCllmbr ••••• o;'.~. :11011 011 •• 14 ":;;:::i5;~i~~~~; 
~r-"'l.h ._1110 "lIpe14 tb . ..... "f, ·'bn~k'lt HUIDUD ( 

; I . ' . . . 

!'!NlalI_ . . .. ney _"!'e .f IIOB~ , ftlOU~'" ~LWlUI. ~'D ·.dd .'Il· •• ··,:Ctt;;'llla. 

)&11\ ... fon ... ,' rIIIT.' nat "l~' p.;..~1it.'t.Of 'la.'.fl."i"JI&n'·;··, 'lI.' ."'.~~f$.~~I~ 
. . I I ~~.' 'l~l •• and bay, COOd 'lell' to oo01lf ,lal ' ... " _COIl), 

!'"'' .1ia1~ .. qvl.t1' ,~oJ 'bo .. 14 ,. .. i'''1 THIM. Til., \IIll ..•• U~~~=~~ I . 
;O"U .... ·.1 ...... _ .to .... ld. f(lQRt1J. "That til. ,..U",o,· 
I ' 
~~~ •. anF norther 11 ..... &11 a._ •• 01 :\II~ un. , ••• Id ·· j ",.iDl"".~ 

·'Ji~ ~.~H-' Of ,~h'· fUO' par' 'Ul t'UY'l' ·.~te., 'b. un ... "l,~.;;r.ii; ;:;:;;;~~~~I~~~t' 
'" :'!Cj!.,·p,.tu.i of th. tiro, pan "YO h ....... tci •• t th.lr _. and- ~."',1ii.-'" ~· · .j: ii~~,,,, : fl~'II.'" 

I .' . . .... . ,, ~._ . . _ . ~ 

!'~", ~W,l"'D. PAaauOIlARUO ·IiI OIO.~OOIIUO ' (L.a.) GAilIIDA fUa ' I ''')~';OIoY~~~ 

,..:..-:. .... "..;l_!j;,.;:·: .. :,·.:t.::" J~.PR~~~~CI a.~'~~8 PI_!il,,! '·,~."""'bll~: . _~,~~ . ~: 'a1~:~:~"!;;~~:r:" 
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$o...JMN.y.b.T. II, .... ,. .... ,,JOM...I ....... ,..,..., .... c..-.. .... C._·.AcI"~" ~,..,","" _ ~ 

COHM.yvou. ~WYII_ ......... ,. ... .,.,.."._.,. ~ tHOU&8 II Ut .. In'UWYIJtI ONI,Y. 

THIS INDENruIll, __ .... 2Sth da, 01 Auauo' •• Iact ... Iou"", ... aDd .1>ct,,·thr.e 
BI.'I'WEIN CHAS. WIZIIR .. CO., IKO., a J)elavare oOl'pOration, M.V1ns aD otrico at 

n l 
235 East 1.2n4 Streu, Nev York, lteV York, 0 • 

(Formerly cle81pte4 ... Charles Pfizer&; COIIpMY, Inc., a Hew JorlllOY :::::::====:: 
corporation) _ _ .. _.-- ~ ------- = 
~ 
panyoftheftntpt,ud stOlT RIWIn' CO., banos: an ott1ae at 134 *>rsall.inn'll., 
Brooklyn. """ York, a OO.partll~nh1P. ~ 

--------~ .. - .- .~ 

~'- ...... • WlTNI!!SE1'II, .ha& lbc PO"Y ol.lIe lin! ..... 1ft ..-Joo of •••••••••••••••••••••••••••••••• 

lawful RIOfIC7 of lhe United Stata, and other valuable con.ideration ............................. paid 

by tbe party of the .«oneS part. ~ hereby JfUlt and R1m1e unto lhe fUt1 of the acond part. tht hein or 

j~n and ISlip. of tM part)' of the seeond part forever, 

~ 

c.n 
~ 

i 

All aZ tho tollovina mealUl'.-nta .... In the United stat .. st .... rd aZ IllUUl'HIODt. 
1 ALL that certain lot, pieeo 01' parcel ot laD4, attWlte4, lPDI anA be1nl in tM 

tJ!.--.- . 18th Ward ot tho Bol"Olltlh of Brooklyn, CoUnt)' or KUlp, City ond State or IIw York, 
,~';':1i ! on the LaD4 IIIp or the COIInt" ot K1nao, aholm ".. Mop or P<opert)' bolaa&1rlB to 
\;t:;.o~-. \'?' .. Henry Beade!., l18de by L. L. Bartlett, ctty SllrYeyor end dated DeaeJlber~J.862, 

1~2' :~~~~T ~ yhlch Ire clee4r1'ba4 •• t~LonJ 
::.~.:~,;.i'; , , 
~." BroIlllfIllCl at a point ... tbo _ad line .ttebllobe4 b)' Chapter lIa8, La". at 

~ 1870 OD the westerly atde or· lfe1rtovn Creek, where aaid BulJthaad. liDe 1nteneotl 

1'~:?3~~ ~ tbe 1.0.04 lat. of 30hn Wat.r., 4ec~.sa4, vb10h point is J,8.29 :teet northerly troa 
tho southorly lina or Anthon)' 8t,.. .. , it ..... street be projected to tho Bulkheod 
11n8, l'UIIIIiDS than •• "".ter1y ~1_ the laD4 or Bea4ol, O. ~2 teat to tho Piarhead 

""."'""" . and Bulkhend 11no, approYK b)' .tho Seorotory of War, Septubor 16, 19291 thenoa 
veoterly otill Oll. .... tho 1aD4 or llIade1, 190.53 teot to an _le point in add lino, 
then •• v.tterly Itill 8100& tl10 land or Beede1, 110." feet to an aD8la point in 
said. li.no, thenoe v.st.rly .~Ul alona the land. of Beaael, 250.78 teet; thenoe 
ve .. erl), .in a otraiaht l1n1, 45.22 t.et to the .outberly 11n1 or AJltbolly st .. et 
at 8 point tb .... in di.tant, 1!9.46 foot vetter1), troe tho cOl'llor to_ by thb . 
intere.ction or tho ".a .. rly 0140 of Sontt 'Avenue with the .... thorX)' ei40 of 
Anthon), street, vll10h point 10 1Ibere tho lOIltherly l1n1 of the laD4 or tho lIeir. 
at John Watera, aa ahom OIl !lip 1'i86, f11ed.rune lOth, lll58, inter.ect. the 
loutherly dde or Anthony streetJ tblnca veaterl:r doDC the 104 Gt water., 
14.96 to.t to ita iIltaraaotton with the LaD4 or _11 thane. \jelterlT 01"", 
tbo LaD4 or IlIlidIl, toO.3l toot to an 8IlfIla point tboNinl tbo ••• ""torly .till . 

lan4 or IlIlidIl, 17.03 tootl tbonc. _dr, 194 • ..a ·foot to the • • 
1t1[::::rlt!.:"::lda:::,,:of~Looobor4y street at • point d1atut 2113 foot .utorly t'lOlJ the ,1 ql 'he -rtf .t4o or O<lr<bler II ...... witb tbo northerly 

LooobordT at .... t, t .......... tarly alODa tbo DOrtbor1y .u. or Looobordy 
I Ri,_.'. to tho ". ... ,1,. .14. or SCott AV_I t ....... atW .utedy 01"", I Una ; ~ 

p::~:::!!: of '.14 _,ly 114. of Looobordy 8t ... at 60.~ t .. t lION or 1 ... , '''" tl IW. of Ioott Avonu.; the ... _ther1)' 11 ...... Uno in • 
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I - ': ;' .L---:-
- ',- - / ~I -: : : . - --:' ; ", ( - " - -

pro--'-,.,-I8-at-1oD--:Qr----- t~( e~.to'lr ~1';" at "'ott A......, 30 feet "",.;, 01' 1 ... , to til<! 
center 11De ot LoIeberdy streetJ thenee eaRerlr .loas the center line at 
~ St ... t t~ tho Bull<I)ea4 Un. at 18701 thence northerly 810lJ8 tho 
Bulkhead Uno at i870, 269 ,~3 t.et to the point or plece at mIImIIIO. 

~1 
s 
~ .. 
~ TOOETIIEIl WmI o1J,. of the r1C/tt, title andintorelt, if any, of tho Grantor in 

and to the land lyina Eaat of tt. above c1e8cribed premisee to the United State. 
Pierhead and Bulkhead Une, approvocl Sept.lOber 16, 1929. ___ -;-_______ /1 
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/' 

~ wltb aU dahl, tide ancl Interest, If IQ)'r 'Of the party ~ the: ft,. PQrt In and to lUI)" streelS and 

roadl abutting the ,boy. deaeribed premllU 10 the cenb!r line. thereof, . 

Fmt8R wI.h .he opp .. _ and all .he """. ODd .Ip" .r .i.. party of .he fin' pert I. and to 
n Aid premises, . • 

~ TO HAVE AND TO HOLD the premise. herein IrAGled unlo the part)' of !ho second ~rt, ~be heir. or 

i successors and ".'101 of the PClrty of the KCOnd part forever. --------.,--------f~ , 
•• r 
I t 

! ~ 

,; 

~ 
jo 

il 
" I, AND the perty .f lhe lIrtl perl co"nants lhal the party of the IIrt' pan .... not d ... or •• /f.red .. "hi., 
., whereby tile Slid pranlsc. have been incumbered in any way whltcvcr, cx..xpt lIS .fQrnal4. , 
~ AND Ibe pin, ~f the first part, In cocnpllancc with Seclkm. 13 Gf the LIen Law, COYeSllntJ that the part)' of 

the tint (W1 wiD receive the contkltradon for this conveyance .nd wiD hold the tlpt to RWVO luch consld ... 
oration at a trult futid 10 be applied fint for tile purpoac of payillJ lhe coil of the Improvement and will apply 
tbo tame Jlbt to tbe payment 01,,,, cost of Ihe Improvement before usln, afty pare of lhe total of the Jame for 

, any other p"rpose. 

1'110 wurd "(XInyn .ball be C08Itrucd as If It read "parties" whenever the Hnst of thi. indenture 10 rtquita. ; ~.~. 

IN WJ1'NISS WHEREOF. Ihe porly of the fin' pan: hal duly executed Ihl. deed lho day and 7ear fine above 
... ltten. 
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s •• ·~~·e" , .. '.' 
f' .~ 

• '~t~ ". ...,,:., 

., , ...... ' ..... <'1 •. ".. . 
.. ',j ..,. ~ ,. ~ •• ,~ \"f 
: :'-' , ., .... «t .,. : 
o)'v~·· 'UI ;_ ·~ .. ~!.,, ~ ... .•••••. • " iJ ;., ..... ., . . ... ·~il.· 
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lit .rAtI .. MIW '01" COUNTY Of" , 
• b!fon ';" 0.. /lit . "'y 01 

~-
IP 

... 
, befon,. 

'~". ; ' 1:/ :, ~.' .. : ~ . '::' • ··:. · l "'~ 1 

" .1 '., ' . .. ..' ' . ~ ' . . 
" I· '. 

..... o. "OW TO", 0",," Ol' NtW y",,( 

.' 

.' 

, " \ . • I .· •. I ·,t7:·;' 
" ' I ' : ," " " " ' ,: .. .. ' " il 

, .... . . . ' 

".;1 •• • • 

... 1T .... OII_'on.__ til 

0.. the 40, of IP • 1001 ...... ,......n, ..... 
to rat Ic~ ••• bdaI: .., me etaf, two"" ctW 4epote Iftd 
.. , that he: resldu . t 140. 

IhIt he I. .110 
01 

I 

, the aorpwatiol'l ~ 
fa .. which txCCUIe4 thl lorecomc Utstrument I thd he 
kllawa the teal of aaJd corporetion; tbat the seal ,fixed 
tc. .W irutrammt it sucb ~,.te _t; tbat It \VU 10 
.flxed by order of che board of dil'Uton of ... 4 corpora .. 
don, lad thiC he .Ipied h name theRto by like order, 

I. ;' j) 
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. i :: - I t 
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JlOII, .of lilt fin. pon, ,lid 

pori, of ......... pori, 

./owlul __ ." lilt IJni ........... 

lilt IMn at _ , ......... 0/ ,ho 

." " 
. . ~ , , 

.I " 
, ., . 

:- '; . ... .... J ;: 

, , 

, .. " 

_'Ull, lfO .. 3l- f .. , ., to; .. aqie JO~' 
• • <J • • , . ' .• ~ . 

of, iiiaa.iol," 17.03 1Mtj" ' I ' ; . " . . 
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· '" , . 
. TOOI1111R 1Il'1'II all ot tI .. 1'~;' Uu. ID' .Ut.nlt, it ..,,:ot tile , 

Ii 
, . f§.: ...... 

it . 

.... .. 

Grantor 1ft nlid to tllo laIl4.l:rilt$ ,,"t ot the above 4a.o~tbe4 pro"t... . . 
.. . to ·tho lInitil4 IJtot'~. p~r114 114 DUllcb •• ' 11n., approve' s.ptellilll" 16, ~!119~ \ ,y; .: 

'fbi. ' 10 '0, oorrootlon 4014 alven t<o 10000t tM 4olOrl.?t1oa in •• Im", ·!. ", ; . . . 
. otller 4004 ... do by thl par~'y at· tlle nl'.t part hl ... ln to tho part, .~ ! .. 

tlle ••• on' part Mre1n 41t" Auput 26, 191>3 ancl r~.orda4 Sopto .... " ." .... ; . 
1963 In tl", Off to', at .tho l\Oa:1.ter of Xinza County 1n UbI .. 916, at .' 

. ~ "onve':fI4COG Ilt pac:o 409, . . . ' ; . .~ .. . ' { , ., .. ', ., 
. I , .. I · . ' . . . , . .' 

, '1M put)' ot * tirl':S 11 * - OO.'1 .... ~ ..... al ,0'" .. ,;,w ii. 
.' tile 4Id .......... CIII'" 6, i!llli . U .. Ott1Ol,ot .. ",Ute, ot 
aaca .:0 ... ,)' 111 Li..... ~7 i"P "39 111 ""1." "'" _ VI • . _uel)' . 
_ltd to be CIIAII1III ,,~. C!III'AI't, tIKI. . . . .. . ' . ,I ' . 

· r " . • ,I I ' I, t o ~, • I I" 
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"A: ~ ;.,..; . '. " }: •• _ . . .. i : . ,: .. '., .. , " "'~ ~ Yo .f~' . • ,:. :Af· ,u' ~ . ~;!-

.t' I . • ~ •• ' ,:" 1iI ''''~ ... .. : ,I . ' .. . . . . ... . (~ .. : ~:: ~ .~A ::. ,. ;';. 
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, 
TOGETIfIR willi aU,..,... 1111, I"d ,." .. 11. II.uy. 01 It.. I'"rly olthl 'AIII p.(n In .nd 10 '''Y lI'teI. "'" 
.... d •• IIuul". ,'" alJOv. d ... ,1I1Cd p,cml~J' 10 II .. "n,er Ii,; •• lbe,cal. i 
TOCI&THER wl,II 'b.' al~""";"".' ,nd ,u ,be "1110 ~,;d ,Iaill' or 'hi ".rly 01 IhI 6"1 po,l In .,141 to ' 
lAid prl.'lHiHl, , 

TO HAVE AND TO HOLD II .. V,c",l ... hr,dn "an'ed unto ,be po"Y,o"I"oo ....... PO,I. tbe hcI" or 
IIl1t'C'ffllIIIJrN nnd III,I"IIM of the IM.,tf at the .'fond part (orevOl', 

• .1 

"'r. 
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.. , .. . . 
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AND tho ""y.f tilt 0". port. i""'lIJgla! ... wlth SeelIoQ 13 of tilt Urn Law. \1ItIby tov_ "* dol JIIII, 01 . .;: 
, '. · ·t 

tho 0"1 ... " will md" If .. C<IIIaIdmtkm for dtII __ nee and wHi IJOId tho "". '" ... " """ "'Il1(IoIo • :;~' . ;:1 
eratlo" ... trw, lund 10 "" IWlIed ~'" for tho ... 1J>OM of Poyl", ,lit _ o/tho rmpro"";'1 aad will ..... '. ,; . 
tilt ..... firll to tit. 1*1III<nl 0/ tlte .. II 0/ ,Ite I'.ptov ..... ,. ftcfo .. 001 ... ny JIIII 0/ thllOIII 01 thI ,..,. for . 
. I·Y ..",., ... ;p.... . 
TIlt word .... "y'. ohoIl ... ""' .. , .... al if It ,oad "JIIlI/fI" ........... tlte _ of till, 1_ ... 10 ,oqut.... .', 

.1,' 

IJI WJI'NIII WHERIOr. tlte polly of lite 6"1 port btl doily ...... ed till, deed tbe da, .... ,.., ftnc ...... "; 
",rUten. 

IJJJ/.S. PFIZBR" CO., DC .. ' 
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aoOTT IdALTY eo.. • JIU"n.r.bip bad... an addre.. at I'" IIor,.n 
Av.nue. Brooklyn. I •• York, who •• cartitlcat. we. tl1.d ln the 
ottlco ot ,he al.rk ot Kln,. OounlJ on Aucuat 271 196,. 

puIJ of the lint port, .... 

," ('J 

;., 01 the _ pi, . 
WrrNaIErH, that iii. po .. , 0' the fin. port, i. colllidondo. 01 J' , , , , 

• TIl 1110. II.,) ......... ; .. ,. \ 
lawful......,. of the Uoite4 S ...... .nd other ,004 .nd' n~b1. cone1d.r.Uol\llld 

by the party of the ~ p:.:1. Joea herebi ;:ow and .. I"".,. n,,;'" !!teo ~~ • . , .~~ ~ part. :.'1a bein or 

_ ................ I.be po.., of the _ po .. I ...... , ' , , 
AU. the. milia pIo~ ..... or -' 0' lao", with .be buildl ... and Improv ............... croctcd, 01 ...... -,: ': " . ~. ~ 

Ip"ll and bdar I. !be . '" ' . 

IltIl _ ot tbit 1101'0 ...... ot 'BrooklPI OountJ ot Itl_. OltJ and at .. te ' 
ot lew York, on til. Land Map ot tile county ot n ..... eown on Map ot ', . 
Prop.rty belon,ins to Benry .... d.l. _d. by 1..1.. Berth", Clity 
SVrY.YOI' and d.ted D.o.obor ,862. Mblob are d'.orlb.d ... toll ... ,-
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I\l.Llhal cenall; plot. piece 01 parcel of land wllh Uw bulldJntl; and improVl''J .."h 
thenKlo erected, toltuate, lying and being In the 18th Ward of the EJorough of Dr", ••. lyn. 
,":oulty of Klrq.;, Cit)' and State of New York, shOwn on the Land wap 0' the C· Ill'll)' 
of Klflg~ and on a Map of Properly belonging let Henry Seadel, made by .• L. 
wrllell, City Surveyor, dattld DeC8f1lb\!r 1962. and dtr..cdbed as follows: 

ElfCINNING at a polul Qlltl'M! Bulkhead Una established by Chapler 42&. laws t •• ;870 
au lne wlf:tlarly $.Ide of Newtown Creek, where 581(1 Bulkhead llfte intersects th., ,IJ11(I 
late or Jarvi Waters. deCfiS8cS. which polilt hi 48.29 feet nortnerly (rom ltte SOl,:· ottr!, 
ifill! of Aflthol'Y street, Ir same ~Lrecl. be projucled to 11M Duikhead line; , •. 0:""0 
U\eflCe we'leIJ), along the rand of Sltldltl, 0.'2 feel to lher Plerhead and Bubchea(1 ,ine, 
approved br the 5ecrP.alary or War I Seplember 16, 1929; t.hence wltSLtrrly silli .• Iung 
the Iond Q Beede., 190.~' teel 10 an angle pc;lul Jr. !.aId 1I11t:: 1ht!IICc we:iler.·,. ,.till 
alang the land of BeaCleI. 110." feel to an anole print In 'i8ld line; thence w.,·I,·r;)' 
!ltll! alon9 the land of seadEd, 2SO.18 Inti theree weslerlt In iI !lhalg1t Uno, ,.~22 
(ocot. tG the !;QOLtlE!rly IIl1u of AuthUf., 5l1l:el aL a point lhe-reln di'il.anl. &9.4fo feet 
w~!.leriy from the corner fOlltlttd by UM! 1"lerlWCliou of lne we51ttrly !llde Dr .. :DII 
Avenue wllh the ~herly !lJde 0. Anthony streul, which pubJl i!. whr.re lhe ~,rtI" ' '''rly 
ilu!! of Lh(t laloll uf Inti Heir:. or John W"hm~. or.> ~lUwn tltl W.-.p ,~ fUfIO .l!. ..... ')Ih. 
1858, IIILer~t~ lhe ~tht!rly oJdu of A.lIhOny 'SIreet; thence we:ilerly along 11,· iaud 
uf WUH:r'~, 11..% fl...:1 La II!. Jnllm .• ~Uon with tho iillld of l-k!aoolj IhL"lC~ we::.tcr:y .:r.ng 
lhe larrd uf BuitrJI:J, 40.)1 f~1 III itll ~n{lie puint lI~re-in; Illl!l'ICf! wlYoIerly ~III 8101 lhl: 
htld of Bf:.'ldr.i. I/.OJ fut.oI; lhl'llCf: :.outhcrly. 194 .... 8 rt."L't to the northerly ':-0 ,' : of 
".,.rnh.:udy StlLoel al tt pul"t ,.fbt.lIlt 281 (tf(:L t!<J!olcrJy hom lhe conl(.>f Jlltun,,:cl : _. \if 
the c3~crl'l ~de of Ca.dul!r AveUlJe wllh 11'< nOl'lhtldy sidt.' of i..Olflb .. ,d)' " .\..~t, 
Ihence: e.'1:J:~I.i'l aluflg tht! full~r1, 'JOtt of l.umbardy 5IrC!l1l, (0 the wtt';htrly '. ' b~ or 
!.cull AVI:I'IUu, U',encc: :.tIll l! ..... tc:r I, itl'iflll a 1111(. III prOIOIl~.JdIlOtI of till: !MIld flUl : lurly 
~Ioo of l.ornbardy '5Ircet 60,0$ felll more 0: w..:., to the: t.'8!.h:rly !.Ide or Scott A"'-'lU!!i 
U'(.'f'ICC !;ouUV!rly "long a Unto In prolunoa1lofl of (he t:a~h:rI'I ~ide of Scott AVt'l~.t! 10 
ft.'t!l more or let.:;, \0 t!'lv ceutur Une of Lombardy Sln:etJ thence eibterly a10l4; the 
cent er line of Lombardy $I ceErl. 10 the Bulkhead U,. of 1870; thence northerly .• IOlg 
the Bulkhead line of 1870, 289AJ 'cello Ihe point or place of BEGINNING. 

TOC£ THER with all or tne rl~t, LIlIII and ir't .... re&, if any, of tne Qr"Lor .. se~,,!r In 
and to the land lying East of the abOve descrlbtd premhes to the lJnlLed ~lates 
Ple'hoad and Bvlkhead JJne approved 5eptember 16, 1m. 
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IlIlt&11,. l4G 
ItAtI .. ~ ..... -. .. . :.~ f.-;' · I\.,I "'IIfA".~."""""" NA~\AII ... 
011 the .4 ., 01 ;. " ~' .~ Itt·· . . brfoKf "'" I Un ..... • III, of " . . . ... • . •• " 19 -( " , htfono .", 
JIIf1"OMllr rtIM "hi J ... ~ I 6ftllu",, ; :,hl1 "",,, .... , ramr I tll\r.:l~· \, l\nnl\N(1 dlKI ,'NlIIl'JN'I' 
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• : :'. . SCHEDULE' P. '. ."(, 2703 .. 2307 . "p gf",,·l<11~ " .. ; .• : : ... :: .. :.::': .. : .......• : .... :.~ .. : .•• 
ALL thatle.rUin ploc:. pltoe or parcd ot hnd. situate. l)'inl ,nd be!na in the'" 
lorQUlh{ COUMY of Xinas, ~1'y .n~ s .... o~ IItll'YOrt, ~O~"C'd ard 4 ••• rib.d .. 
tollow.; 

DEGINUINC 4C the J.n1:.fllection ot the IAtterl,- line ot Scott A\'.nU4 u show" on thl 
Finll M.p of the Chy of New Yor~, Borouah of Irooklyn .ith ,h. northerly lin. Of 
LOlftbo"dy S,ru., .. ,hO.;n .n .. i4 Ol.p, Oh4 

RUNNING TIlElICE Souther!y Ilon& .h. p.olon,.,ion .f .. id ..... rly Un. Of S .... 
Avenul. 30 he; 1/4 inch 1:., the Ctnter lin .. ot Loab.r4y Su'ut. IS .hown on ,said 
'.·Pi 

'l'tIINC!: r ..... ly alona .aU •• nttr Uno of Lo .. ~.r4Y St''''. '4 ru, '-1/2 inch •• to ~ 
,0In'l 

TH~CR Nor,hlrly ., r!$ht ani So. to the proC,"din, cour." 230 t •• , 1-1/8 lnchl. t. 
tht sou.hlUy lido Of Allthonr Stree. IS .ho"n o. sdd "oPI. 

THENCE Ea •• orly olona the tou.horly .!de of Anthony Str.o., a. shown on •• ld mop, 
43' t ••• 1-1/2 inch •• C' .hl U.S. PI.rb •• 4 and Bulkhead L •••• 10ns ,ho v •••• rI1 .ld. 
ot New,ovn Cr.lk, 

THE~CE Nor.herly •• rich. Inal •• to the pr •••• di.' .our •• 0.4 alon8 •• 1d Pi.rheod 
end aulk" .. d U •• , 60 te •• lIZ In.h. 

·TKENCE •• 111 northerly .Ion& •• id 'l.rh •• d .nd aulkho4d Iino. a. 4n in.erior onalo 
.168 do,,, .. 41 .. inu.es 5" ... ond. to eh. prec •• dlns cour .. , 253 t •• , 4-3/e Inchul 

THt~CE .,ill north.rly 410n, •• ld ,ie.h.ad •• d Bulkh •• d line, .t on I.t.rlor ana le 
of 175 cleare .. 24 Dtinuu. 23 .. condos to t.ho pr.clfedin, c.,,,ue. :n ten 10 inchts; 

TIIEIICE 11 ..... 11 Ind p"411el to tho no<cherly old. 
•• p, 432 Co., 8-3/4 inch •• co thl •• st.rly .ide of 

ot Ch.rry Str ••• · I. Ihovn on 
Scoet __ .. .holl. o •• h. 

Afe above Wl4PI 
. Ave 

THINCR 30utherly alone.the easterly aide of StOtt ~J ••• hovn 
15 t •••. ~/a Inchl 

on ~Cb. allov. map, 

'tilINe! 1I .. "rl), n rlSht anal .. co the pr ••• dlns co .. r .. , 30 teet 1/4 inch to .he 
·"Mer lin. of 'SCOct AYonue', ••• hovn on .be aboye mlPI 

". THENCS South .. l)' o1on, .eld center u •• or S •••• "Yln,,", 30 Cut ·1/4 bch co tho 
conclr l1no of Cherry Str"e, boch ., 'ho~n on Che above •• Pl 

THJNCII lu"rl,. 410n, .. 14 CIne or Un. oC ebluy Sero .. 30 'e .. 114 inch to thl 
Euterly .Ide of Scott "vlnul· ... hovn on ,1\ •• boYe "'PI 

. ·THEIIO! Sou.herly At rl, ... Inls" .0 tho p .. 4041.& cOUt .. , 241 roet 3-314 1Mb .. ; 

(continUed) 
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SCHeDULE']I CONT . . • 
•• ' . ' o· .,. •• " ~' •• " '2 

•
• :: .• : •• < .•••. ;,::'; :":.:.~'::."" .. ' • ." : .im· "03-'!JI)nn .. .. ....1., PC '"'\NO 

"H'~CE ...... ely alon, • line lor,at.a •• IMedor analt 01 94 d.' .... )5 .Inu, •• 17 
.... nd. wl.h 'ho p .... dlna .0urlO, 461 h •• )0 .. )/8 'nch ... 0 ,ho .... ,orly ,Id. 01 
O.Jrdnt' ,.".n,\e, , •• hown on the .bov, lI'Iolp; 

TKS~Cr. Soucherly alonl the east,rly ,tde of o,r~R.r ~vonq., •• shovn on the ,bavs 

m.p. 40 r ••• 3/3 In.h, 

fHttlCS I ••• otly .n • lIn. lormin, an In.erlor ona1• 0' 3' do" ••• a6 .Inu, •• 2$ 
.. ,ond' "I'h chI p .... dlna .OUI'I'. 275 te .. )-3/5 Incll ... 

THlllel .. n I ".'0.11 on I H •• lot .. ina an 'Mtrlot onllo 01 lea d., .. e. 20 .. in·"oo 
00 .... nd. "Ich ',he proc,dln, •• u .... 13 I .. t 1/2 Inchl 

THEile, .dll ....... ly .n • lint t.relnc an interior anIle 01 176 d.,rcea 56 .. in\l'u 
.4' ••• ondl with ,hO p .... d.na .ouru. 40 I .. , 3-)/4 Inchesl " 

ItO 
tHeliCE .. Ill ...... ly on a lino hr~i.a I. I .. otl.or &ns1. 01 .. d.gr ... 12 .inu,es 
17 •• ,ondl with .he pr~,.din, cour ••• 14 r ••• 11~112 Inch~" 

THiNCS .,111 ••••• rly On a lin. totDln& .n to •• rtor .nelo ot 179 des"·· " miout., 
45 ••••• d. wl,h ,h. pre •• dina oour •• , 11 t.e. 2-3/8 tn.h •• ; 'IS' 
THINCE .t.ll •••• er17 On a ltnt !orbt., an in •• r10' anll. or lal dear ••• 13 .inut •• 
20 •• oond. wtch tho pr ••• dtna .our ••• 30 I ••• 1-1/8 tnch •• ,0 ,he .on'er liDO of 
Sco~t Avenue, ., shown on the above maPl and 

'rHINCI South.rly .1008 aaU ctnttr I1ne 01 So ... Avenu •• as .bOwn on ,he «bov. "'9, 

206 I •• ' 2~7/8 Incho. ,0 • pointj 

TIlIIlO': BU,ul)' alona tho prolon,aclo. 01 tho nor,h.rly lid. 01 I..mbardy St .. lt. 30 
hot .. 1/4· incb. to th •. po tnt ot ph .. ot aIGl~lIING. 
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AI.I •• IIH eor.d. ploc. ph .. or pared or land. cit ..... Iyi.a and bolon, in .lla 
aorovlh oC 8rookly~, eouncy of Kinas. City and Scat. oC N.w York. bounded And 
d ... ribld .. toUo" .. 

8£GINNI~G Ie che interStp.cion ot the EAltttly lin. oC Scott Avenuo II shown on thQ 
. FI~.l !Iap of .M City of Nt" York. aorou,h 01 arooklyn .. hh the Northorly linc of 
tOAb4lr4)- Ser".t. at ,how,' on •. ,1<1 It"P, anc! 

.RUNN1NG THENeE Sou.herly olon, tho prolon,atlon of •• ld oo •• orly line or Scott 
AvenUt. 30 t.·ot 1/4 inch .0' .he cancor Una 01 Lombardy S.r ...... Ihown on add 
... ,. 

, - . 

'·H£~CT. 1I .... rly oIon& uU Clnur lin. or LombArdy S ...... 30 r ... 1/1. l.eh to che 
·prolon,ac' •• ot thO c •••• r 11M of Scn. Avenu. IS .how. on .. ld "'PI 

TK!NCE Nor.herly a10ns •• id prolon.t.lon 01 Seoet AV •• u •• 30 t ••• 1/4 inch c. chi 
prolon'H~on ot che nortbarly .Id •• 1 Lo",bHdy SC"" ... _how. on .aid mop; 

TH!!:CE 14fterly alons .aid pro!on,.don of tho Rortherly .id. of to"bardy s ...... JC 
fe~' .. 1/4 Inch to .he point or pUc. of BEGIIINIlIG. 
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RESPONSE OF PFIZER INC. 
TO THE U.S. ENVIRONMENTAL PROTECTION AGENCY'S 

REQUEST FOR INFORMATION, DATED OCTOBER 25, 2011 - NEWTOWN CREEK 
SUPERFUND SITE, KINGS COUNTY AND QUEENS COUNTY, NEW YORK 

EXHIBIT 3 



.' . 

o o \ (i>o1tb'M (1-5) 

RJR,\I A: GENERAL l'AC1LITI INF<JRoIATIOO 

~y~: ______ ~P~f~i~z~e~r_I~n~c~.~ ________________ __ 

Facility ~lmae: ____ ...:B:;;r:..:oo=k=l.t..yn:.:....:P:..:l=a",n",t ________________ _ 

Address: 11 Bartlett Street 
No. Street 

Brooklyn N.Y. 11206 
CUy State Zip Code 

Name of Penon Completing Fom: __________________ _ 

P~ition: _________________________________ _ 

~M~r:~( __ _L) __________________________ __ 

1. Year Facility Opened .l'=},sI)~I'!'1\ .1J\1PP);~cj. &. XQrt,}'. )Jio"" ••••.•••••• 19 W (10-11) 

2. PriJoarr SIC Code ~8.~~~!'?!:':'!'. !':.~c:'!!':').~~~?(~~~:~.<:~~~~!' .. C:i}!'!" .. .> .. 1 I I I I (12-15) 

3. Estimate the total amounts of process wastes (excluding wastes 
sold for use) generated by this facility during 1978: 

thousand gallons ................ I I I 

hundred tOns ......... . .......... I I 

thousand cubic yards ............ I I I 

4. Estimate (in whole percents) bow these process wastes 
generated in 1978 were disposed of: 

1111131(16-24) 

I I I ) I )(25-32) 

I I III 0\ (33-41) 

in landfill ... ~?U4~ ... ~ .................... 11 0101 (4Z-44) 
t 

in pit7pmd/lagoon .. :t' ........................ I I (45-47) 

in deep well ........ l!: ........................ I I I (48-50) 

:incinerated .. ~~lIAA<I. (SAlvel\J;.ll.) ............ II 01 01 (51-53) 

reproa!5sed/recycled ... X .................... I £(54-56) 

evaporated ............. X .................... <-I .L...L-II (57-59) 

unIcnown ...................................... I f(6Q-62) 

other (Specify _______ ---J) .......... ~"""""".JI (63-65) 

S. What is the total m.anber of known sites (including di.sposal on the 
property where this facility is located as one site) that have been 
used for the di~al of process wastes £rom this facility since 
19501 ................................. ;............................. I I 121 (66-68) 

p:MPLEIE ONE !URN ''8'' FOR EAO\ OF TIlE SITESI 
6. Have any of the process wastes generated at this facility been 

hauled (removed) fTOll\ this facility for disposal? (yes-I; no=2) ........ I!J (69) 

IIF YES, CCMPLE1E RJRJ.f "c" r 
.1. Do you know the disposal site locations of all of the process waste 

hauled from your facility since 1950? (Yesa !; no- 2) ..................... I2J (70) 

, (IF 10.'0, CXloIPLETE ONE FORM nil" FOR EAOI FIJ!M OR ~ 
, ~O TOOK I\'AS1& TO AN UNKNOO LOCATIOO ~ 

8. Specify the earliest year represented by information fran canpam' 
or facility records supplied on this 'and other forms ................. 19~ (7])-72) 

9. Specify the earliest year represented by information from employee 
kn~ledge supplied on this and other fOTllS ........ : .. ................ 19ill1J (73-74.) 

~ . ',. . . 

I ~:~ :: ;.;~ ~1t~~:.~~~:'~. : ... :' . . ::. ~:~~ .. :'J, ::;;'!~~:; ' " :-::-:-.: ... ~~:~:):·j·;~~J~2t;~i~.7~.~:;~b~ _ _ .~;I:.:~, '_ 



'" 0 I I
l
·A U, LU I (1-8) 

F011.\1 B: DISPOSAL sI'IE INFORh.../ICN :xl im ~ 
~ClM'~~I.EIE~~TIII~s:fOO.~~I~FOR~~EVER~~y~s~I~'IE~(~INC=UJD=IN;-;G;;-::;TIiE=7LCC;:;:;-;~:;:n;;CN;:;-:O;'F~ 

nils FACILITY }S ONE 51'IE) USED FOR TIfl DISPOSAL OF Pl«lCE55 
1'/AS1E5 GENERATED BY TIllS FACILITY SINCE 1950. 

Company Name: Pfizer Inc:. 
Facility N .... : Brook1m Plant 
Name of Site: Lombardy St.Foot of Newtown Creek landfill Area 
Address of Site: Lombardy St. 

nO. street 

Brooklyn N.Y. 
%1P' COde city state 

N .... of (Moer (wbile used by facility): Pft zer Tns, 
.Address: 11 Bartlett st 

... .. _ .. . _, .... _ no .. , . . stree~ 

Brooklyn . 11206 N.Y. 
zip cOde state 

Brooklyn N.Y. 
C1ty state up cOde 

1. Location (1- the property on ..nic:h facility is located; 2- off-site) ••••• W (10) 
2. Ownership at time of use (1- company ownership; 2-private hut not 

o:ompany ownership) 3-publlc ownersbip) ••••••••.•••••••••••••••••.••••••• III (11) 
3. CUrrent status (1- closed; 2- still in use; 9-dcn't know) •••••••• _.' ••••• ill (12) 

IF CLOSED. specify year closed •••••••••.•.•.••..•.....••... . L.~ (13-14) 
4. Year first used for process waste from this facility •••....•••••..•• 1~ (15-16) 
5. Year last used for process waste from this fatility (enter "79" if 

still in use) .•.•••• _ .•.•...••....•. : .•...• • ..•• • .........•........• L.~ (17-18) 
6. Total amotnt of process waste from this facility disposed at site: 

. . I thousand gallons ••• : ........ I I I I. I II I 1(19-26) 
.. . hundred tons ................... : IJJ bl ( 1(27-33) 

thousand wac yards ........ I •• ___ :O:Q _ (34-41) 
7. Spec:ify type(s) of disposal ... thod(s) used at site and whetJiei' .... 

is still in use (l-currently in use; 2-no longer in use; :s-never used; 
9-don't know) 

landfill, IIDlO industrial waste •••.•••••• 
. landfill. III.xed in.dustrial waste ••••••• •• 

landfill. druIIIDed waste •••••••••••••••••• 
landfill, lIIUIlicipal refuse co-disposed '" 
pits/ponds/lagoons ••••••• • •• • •••••••••••• 
doHop well injection •••.•••••••••.•.•••••• 
~ ~g ••••••••••••••••••• _ •••••• __ • 
incinerauon •••• ••••••• ••••••••••••••• _ •• 
tre&tIIIent (e&. DeUtralizW) •• • •• • •• •••••• 

. reprocessinS[recycling .•••.••••••••••• - •• 
other (specify) IIRwing P~kaging ,.t;a. 

8. Users of this sit .. (1-this facility; 2-this taC111ty and er ccmpany 
facilities only; 3-this ampany and others; 9-don't know) ••••• • •••••••• 

I LIST NAMES A.'ID ADDRESSES OF aIHER KNOWN USERS BELOW I 

NOlIE 
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131 (42) . 
iIi (43) 
UJ (44) 
Qj (45) 
III (46) H1 (47) 

~ ~~~~ Wi (SO) 
l!i (51) 
ill (52) 

I!! (53) 

.. I AA'l B C().\-rL\UEl) (1'1 SEOA\:D p@ : ; .. 'W (80) ,.: . 
t':'- , .. ..... , . ...~.- .... 

_ .---. ' ----



~i B - Page Z <=:> 
Cc:!p3lly ~ame: -'P:,.:f:.:i::z:.::ec:.r...;I:.:n::"::. _______ _ 

Facility~: Brooklyn Plant 

Site ~: Lombardv Street Landfill 

~I I~ J, I I I 1(1,8) 
l ~I lOS&) 

9. CcmpaIen'tS (or c:baraCl:eristics) of precess waste £rem this fac:ility 
disposed at sit,,: (l-present in waste; 2"1lot present in waste; 
9-don't knew) 

FlU. IN EVERY BLOCK SPJ\CE 

.Ioc:i4 soluticns,.with plf<3 ................................................ III (10) 
pic:kJ.ing liquor ............ , ........................................ W (11) 
I118tal plating waste ................................................. [2] (12) 
c::ircuit etc:biDgs ............... . .................................... i2I (l~) 
~c ac:Ld~ •••••.•• • •••••••.•.•.••...•••.•..•.•.••••. ~ (14) 
organic acid manufacture .............. .... ...................... ' .... t1J (15) 

Base soluticms, with tiI>10 ............................................. W (16) 
cwsti.c soda IIIOIIllfac:1:u ............................................ IZJ (17) 
nylan IJUi similar polymer generation •••..••••••••••••••••.•••••.•••• W (18) 
scrubber residual ................................................... iIi (19) 

Heavy metals Ii trace metals (bonded organically Ii inorganic:ally) •••••••• gj (20) 
arsenic, selenium, ~ •••••• ••• ••••••••••••••••••••••••••.•••• • ~ (21) 
... rcury ............................................................. !f! (i2) 
iron, ~e, magnesium ••••••••••••••••••••••••••••••.••••••••••• ~ (23) 

, %inc:, cadmiua, capper, cbradua (trivalent) ......................... I2J (24) 
c:hraa:I.un (hexavalem:) ............................................... IIJ (25) 

. lead ................................................................ iIi (26) 
Radiooc:tive residues, >3 pico curies/liter .............................. I2J (27) 

Ut'8IIiIJlll residuals Ii residuals for llF6 recycling ..................... iIi (28) 
latbanide s"rles elements and rue earth salts ...................... IZJ (29) 
pbDspbate slag ...................................................... i£.j (30) 
thoriun ... , ......................................................... IlJ (31) 
radium .............................................................. I6J (32) 
other alp/ul, beta Ii gaDmOl emitters ••.•••••••.••••••.••••••••••••••.• ~ (33) 

Orgmics ................................ ; .,~ ..... ' ,_ .... ~ .. ~ ............. Il.! (34) 
pestiCides q intetmediates •••••••••••••••••• : •••••••.••••••••••••••. IZJ (35) • 
herbicides Ii intermedi.~s ••.•.•••••••••••••••••••.•••••.••.•••••••• IZJ (36) 
fUngicides Ii intermediates •••••••••••••••••••••••••••••••••••••••••• IZJ (37) 
rodenticide. Ii intetmediates •••••••••••••••••••••••••••••••••••.•••• ~ (38) 
haloeenated aliphatics .............................................. IZJ (39) 
halogenated araoatics ............................................... IZJ (40) 
acrylates Ii latex emulsions ......................................... IZJ (41) 
PCB/PBB's ........................................................... gj (42) 
amides, am:ines, :imides .............................................. I2..J (43) 
plasti%ers •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• IZJ (44) 
resins .............................................................. ~ (45) 
elastomers •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 12J (46) 

- sol~ts polar (except water) ...................................... i£j (47) 
ca:rbontet:rachlorlde ........................ . ..................... -••• i2J (48) 
trichl~lene ••••••••••••••••••••••••••••••••••••••••••••••••••• i£j (49) 
other solvem:s naapolar ............................................ ~ (50) 
solvents halogenated aliphatic ••••••••••••••••••••••••••••••••••••••• ~ (51) 
solv.nxts b>Llogenated arcoatic ••••••••••••••••••••••••••••••••••••••• ~ (52) 
oils and oil sludges ••••••••••••••••••••••••••••••••••••••••••.••••• ~ (53) 
esters and ethers ................................................... ~ (54) 
alcohols ............................................................ ~ (55) 
ketcr.es4 aldehydes .................................................. IZ.J (56) 
dioxins ............................................................. 2.J (57) 

Inorganics ................................. . ............................ tZJ (58) 
salts .................. '_" ................................... , .. , ... gj (59) 
"'1'C3Iltans .......................................................... ~ (60) 

Mise •••• : .................................. XYCAAivvo. • • • • .. • .. .. • • .. • • • • • • (61) 
phar.laceutic:al wastes ... : .• _,~w-............................... (62) 
paints Ii pigJlllOIlts ......... ... ....................................... gJ (63) 
catalysts (eg. vanadiUll, platim:m, palladiun) ....................... ru (64) 
asbe51:OS ............................................................ gJ (65) 
shock sensitive wastes (eg. nitrated toluenes) ..................... ILl (66) 
air water reactive wastes (eg. P~J. alUlllinun chloride) ............... ILl (67) 
~es with flash poin1: belc:w IOU" F ................................. ~ (68) 
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n 0' 'lA U U~J (1·8) 
roRM B: DISi'OS\!. SITE INrot\:...tICN ~ NO'\' iEl: 
~0M'~~1EIE:;;;~nu~~s ~FO~Rl>;'~FOR;:EVER~~Y~Sl~TE~(:-::INCI.="'IJD:::IN=G -=l}!E:::. ::-:-ux:x==:n:::ON=:-:O~F~ 

llllS FACILITY JJS c.'IE SITE) USED FOR TIlE DISP05AL OF PROCESS 
\~JJ5TES GENERA1El BY THIS F.o\CILI1Y SU,'CE 1950. 

Caopany Name: Pfizer Inc. 

Facility Name:-:~=iB~r~o~O~k~l~yn~~p~I~a~n~t~i:~i:J~~~ii~~~~===:==:= ~ of Site: .= N. Y ,C. Department of SaniLac! on 
Address of Site: Ft of Emmta;" Alte Bod No Henry st Creenpoint 

no.. sttee't 

Brooklyn N.Y. 
cuy state %1pCOde 

lIame of <MIer (while used by facility): __ .....!S~a::m:::e'--____ _ 
.~ss: ___ ~~ ___ ~~~ __________ _ 

no. stteet. 

C1ty state %1p cOd& 
Current <MIer (if different from above):.~ ________ _ 

~~: ------~------~~~--~---------------DO. street 

C1ty state up cOd& 

1. Lccation (1- the property on which facility is located; 2- off·site) ••••• I1.J (10) 
2. CWnership at tiloe of use (l~ =-pany ownership; Z-private but not 
~ ownership) :l-pIi>lic ownership) •• • •••••••••••••••••••••••• • •••••• I1.J (11) 

3. On-rent status (1- closed; 2a still in use; !l-dal't mow) ............... W (12) 
IF CLOSED, specify year closed ............................. 1!lLCJ (13-14) 

4. Year first used for process waste from this facility .1lcU1! r.Know ... lSL[J (15-16) 
5. Year last used for p"",ce~ waste from this facility (enter "79" if 

still in use) •••••••••••••••••• • ••• •••••••••••••••••••••.••••••••••• 1~ (17-1S) 
6. Total IIIOOtnt of pI1Xess waste from this facility disposed at site: 

. . thousand gallons .. :, ........ , I , I , I I ! 1(19,26) 
. IInmdreci tons ................... : :JJ II : d (27,33) 

. thousand cublC}'lttds ........ , •• __ .2.5. _ (34-41) 
7. Specify type(s) of disposal methodes) used at site and whethir me 

is still in use (1-cu:r:rently in use; Z-no longer in use; 3-never used; 
9-don't mow) 

1m<Ifill. IIICIlO industrial waste •••••••• .• 
landfill. miJ<ed in,dustrial waste .. . .... .. 
landfill, druzmod waste ..... . .......... .. 
landfill, lIIIlI1icipal refuse co-disposed ••• 
pits/pondsfleg.ons ••••••••••••••••••••••• 
deep .... 11 injection .................... .. 
land fIDIing ........................... .. 
indzIeratiat ............................ . 
txeuaent (eg. 1IIII1trali~) ............. . 
reprocessinglrecycling .................. . 
otiler (specify) .. .. 

8. Users of this site (l-tltis facility; Z-tltis fiC1hty and other company 
facilities only; 3-tltis c:oq>any and others; 9-don't knew) ............. . 

I LISr NMIES AND AIlllRESS£S OF 0'IllER ~ USE.'lB IIEI.CW I 

It is a public sal\itation department facility •. 
Therefore it must have a permit membership list. 
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W(42) 
liJ (43) 
w (44) 
ill (45) 
ITI(46) 
ill (47) 
UJ (4S) 
III (49) 
I3J (SO) 
l2.J (51) 
U(52) 

~(53) 

w (SO) 

, . 



' .. 

1'0<.'1 B • Palle 2 

Cc;,pany ~: Pfizer 10 
t§' 'td I 1 I I 1(1-8) 

~ WI OS!:} 

Faciliey Name: Brooklyn Pl~a~n~t~ ________ __ 

Si~e Name: NyC Department of Sanitation 

9. Ccaipalents (or chanctetistics) of precess waste fnn this facility 
disposed at si~e : (l"pnosent in waste; 2"1lot present in was~e; 
9-don't knew) 

FlU. IN EVERY BLOCI SPACE 

kid solutions, with pII~3 •••. • .•••••..••.•• . •••••.•••.........•. • ...•. •. •• IZ.J (10) 
pickling liquor ......... . . . . ; ••• • ••..•.•. • ••••••••• • • . • ••• • •• • ••• • • •• I1J (11) 
... tal. plating waste ••••••••••• ••. •••••••••••••••••• ••. .••••••• •• •• • • I2.J (12) 
cil'cuI. t e~chings •••••••• •••••••••••••••••••••••••••••••••••••••••••• IP. (13) 
inorganic acid manufacture •••• • • • • ••• •••••• • • • •••••• • •• • •••••••••••• ~ (14) 
organic acid manufacture •••••••••••••••• • •• • •••••••• ••••• •• •••• • ;... (15) 

Base solutions, with ~10 •••••••••••••• .••. •••• • ; .... . ..... . .......... (16) 
caustic soda manufacture ••••• • ••••• •• ••••••••••••• • •••••••••••••• • •• ~ (11) 
nylon and siBdJLar polymer generation .•• • ••• • • • .•••• •••••••••••••• • • • (18) 
scrubber residual •••••••••••••• •••••••••••• • •.•••• • •.••• • • • ••••••••• (19) 

Heavy metals & trace metals (bauled organically & inorganically) •••••••• ~ (20) 
arsenic, ,eleni .... , antimony •••• • •••••••••••••••••••••••••••••••••• • • (21) 
merozry •••• • •••••••••••••••••••••.••••••••••••••••.•••••••••••• •.••• (22) 
iron, manganese, Dl8glleSi ......... . ..... .. _.... . ...... . ..... . •.•• ••• • • • • (23) 
tine, cadmi1.llll, copper, c:hrani1.llll (trivalent) . • • • ••• •• • • •• . • • •••••• • •• IU (24) 

. lead •••••• ' . •••••• • • ••••• • ••• •• • . • • •• • ••• • • • • .•• • • • • ••• ... • •• • •• • ••• (26) 
chrcmiua (hexavalent) •••••• • •••••••••• • •••••••• • •••••••••••••• •• ..•• ~ (25) 

Radioactive residues.:>3 pico curieS/liter ••••••••••••••••••••••••• • • • •• (21) 
uranium residuals & residuals far UF6 recycling •• • • . • ••• . •••..••• •. • ILl (28) 
lathanide series el ..... nts and rare earth salts ••••••.••••.•••••••••• ILl (29) 
pp~te slag •••••••••••••••••••••••••••••••• • •••••••••• •• ••••• •• •• ILl (30) 
thcritD ••• ,. .. . .............. . ................. . ... . .. . ......... .. .. ILl (31) 
radilJll ..... . . .... .. ........... .. ... .. .......................... . .... ~ (32) 
other alpha, beta « gamma emitters ••••••••• • ••••••••••••••• • •••• • ••• I1J (33) 

Organics ............... . ....... ..... . . .. .. .. . ~ •. ", ';~._ • • • ••••••••••• • • • • I2"i (34) i 
pestid,deS « intel'lllediates • •••• • ••••••••• • •• • • •• ••• • •• •••••••••••••• iD (35) • 

. he:rbicides 4 mtemediates •••••••••••••••••• : ••••••••••••••••••••••• IZJ (36) 
fungicides & inte:rmediat'\S .. .. . . . ... .. .. .................. . .... . .... IZJ (Si) 
rodenticide. & inte"",diates . : . ... . .. .. ..... . ...... . .. . .. . . . .. . . . ... I1J (38) 
halogenated aliphatic:s ••• •••••••••••••. •••••• • ••••• • •••••• •••••••••. IZJ (39) 
halogenated 4Xl>DItics ••••••••• • ••••••• • ••••••••••••••••••••••••••••• ~ (40) 
acrylate. & latex eoulsions •• ••• ••• ••••••••• ••••• •• ••••••••••••• ••• • ~ (41) 
PCB/PBB'. ••••••• • •••••••• • ••••••••••••• • •• • ••• • ••• •• • •••••••• • ••• • •• ~ (42) 
llllides, amine., :imides .. . ...... . .................................... IZJ (43) 
plasti%ers ••• •••••••••••• • •••••• • ••• ••••••••.••••••• •• •••••••••••• • • IZJ (44) 
Tesins .......... .. ........................ ... ...... .. .... .. ...... .... ............................ .... ............ .... .... .. ...... aJ (45) 
elastOllErs ••••••••••••••••••••••••••• •••••• • •••••••••••••••••••••••• ~ (46) 
501~ polar (e:o:ept water) • • • •• • •••••••• •••••••••••••••••••••••• (LJ (47) 
c:arl>cxttet:rachlotide •••••••••••••••••••••••••••••••••• • ••• . ••• •• ••••• ILl (48) 
trichloroethylene •••••••• • •••••••••••••••••••••••••• • ••••••••••••••• ~ (49) 
other solvents ~lar • •••••••••••••••••••••••••••••••• • •••••••••• 'lJ (SO) 
sol¥ents halogenated aliphatic ••••••••••••••••••••••••••••••••••••••• ~(51) 
sol¥ents halogenated arematic .••••• • •••••••• •••• • • • • • ••••••••••• • • • • (52) 
oils and oil sludge. •••••••••• ••••••••••••••••••••• ••••••••••••••••• (53) 
esters and ethers •••••••••••••••••• •.• • • • • • • • • • • • • •• ••• • • ••• •••• •• . • • (54) 
alc:ohols • •••••••.••••••••• • •••• ••••• • •••• ••••••• •. •••• • • . ••••••••••• (55) 
ketanes·& aldehydes ••••• ••••••••• • ••••••••••••••••• • ••••••••.•.• • ..•• ILl (56) 
dioxins •.•• • •.••• • ••••••••••.•••••••• •• • • •• •. •••••••••. • .••••••••••• !LJ (57) 

Inorganic:s • .• • •.••••.••. • .• • • . . , . • . • ....••.•.• • ..•.•.•.•• • .•.. . . • .•• • • • • lH (58) 
salts •••••••.•.• • •••••••••• , . . .......... . . . . . .. . .... . ......... . ..... W (59) 
;oercaotans •••••••••••••• • •••• • •• • ••• • •••••• • •••••• • ••••••••••••• • ••• ~I (60) 

Misc: •••• :. , •• • : •• • •••••••• '.' ••• •• •. :. ' • :.:' • :MY"AA~9l11. '.' . " ••• ••••••••• ••• ~ (61) 
I'hamaceutl.cal wastes .. ~ • ••..• ~ •• _ _ ., . . ' , .. ~.. .... . . • •• ••• . .• .••• •. • (6~) 
paints & pig,nents • .•••• ~ ••••••• ••.••. • .•••••••••••••••.••••.•••••.• I£J (6)) 
catalysts (f.l' wruIdi ..... Illatin .... palladium) •••• • ••••• . •. •• .•• • .••• lP. (64) 
asbestos • • . • P.~ • ~~~)J.~,! n!'1l .. ffi'~\l,t;,S • •••.•••• .• ...•..•••..••.••. ~ (65) 
shock sensitive wastes (eg. nitrated toluenes) ••.••••••• • ••••• • •••• l!..J (66) 
air water reactive wstes (eg. P4. alUllinIJll chloril!e) •••..•••• • ••••• IZ.J (67) 
..... tes with flash point bel"" 1000 F • • ••••• • , . .•••.• • •••• • ••••. ..•• .• 'lJ (68) 
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!'CR." C: HAVlL!l INFCRMATICN 0 o I b I I Jd (1-5) 
( NOr ) 

PRCv"Ill!: A <DIPL.."1E LIST OF ·ALL FIJl!.IS AND INDE?ENDENr CCMllACTCRS, 
~a.lJD!NG 1HE ClM'ANY A''D ITS AFFILIAn:5 A'ID SUBSm:wuES, USED 
TO R8XiVE P!lOCESS WASTES FRCM nllS FACILIlY S~CE 1950. 

Ccorpany Name: ___ -"P .. f .. izili.es;.r ..... X..,nws ..... ___________ _ 

Facility Name: Brooklyn Plant'. Landfill Area At Lombardy St . Foot of Newtown 

ICC , 
Creek. 

NaIr" of Fim or Contractor 

Pfizer Ins. 

__ ....:.::ACdx=re:::s"'s'---____ (If Known) 

11 IJartlett St. 
Years Used 

40 years 
Brooklyn, N.Y. 11206 

~ This area Lombardy Street, Foot of Newtown Creek was 
operated from August 6, 1924 until January 3, 1964. 

(It was sold in 1964) 

, 
I 
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EXECUTIVE SUMMARY 

Mycelium is a by-product of several fermentation processes used by the 

Pfizer Chemical Division at their Groton, Connecticut plant. The feedstock 

for these fermentation processes consist of various natural products of both 

animal and vegetable origin and the salts of a number of common materials, all 

of which are added to supply the necessary controls for the biological pro­

cesses. Sodium ferrocyanide is used in two of these processes, the citric and 

itaconic acid processes. The spent mycelium is separated from the processes 

by filtration. This mycelium by-product has been beneficially recycled since 

1972 by using it as an organic fertilizer and soil additive on farms and other 

plots of land in the general vicinity of Pfizer, Inc.'s Groton plant. 

Samples of the mycelium by-product were chemically analyzed and deter­

mined to contain detectable concentrations of cyanide. In light of the known 

toxicity of some forms of cyanide, the Connecticut Department of Environmental 

Protection ordered Pfizer to conduct appropriate studies to ascertain the 

hi story and extent of I and app I f cat ion of myce I i urn, the fate of myce Ii um 

cyanide in the environment, and environmental impacts and human health impli-

cations of the on-going mycelium application practices . 

Mycelium applications have been made at 188 locations in southeastern 

Connecticut. It was proposed by Pfi zer and subsequently approved by the 

Connecticut Department of Environmental Protection that detailed investiga­

tions be performed at two Sites which were shown to be representative of the 

state's hydrogeological characteristics and were determined to be the most 

environmentally sensitive to contamination from the mycelium cyanide source. 

_._-- _ ... _------------------_. --------------
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These detailed investigations included geologic and hydrogeologic 

studies, surface water and groundwater sampling and analysis, sediment and 

soi 1 evaluations, experimental studies to determine the leachabi 1 ity of the 

cyanide from mycelium, isotherm studies to evaluate absorption of cyanide as 

an element of advective transport, attempts to evaluate the applicable cyanide 

degradation rates and mechanisms, water balance modeling as well as finite 

element computer modeling, all for purposes of defining environmental impact 

and human health risks. The extensive investigatory efforts performed at 

these two sites were specific to these locations but were also designed such 

that these findings could be extrapolated and applied to the other sites where 

mycelium has also been applied, albeit in less sensitive environmental 

settings. The results of these efforts showed excellent . agreement between 

experimental studies, field investigations, and the modeling efforts. 

Myce1 ium-bound cyanide was found to remain present in the environment 

• regardless of the way the mycelium was used or applied. Degradation does 

i • 

J 

J 
J 
J 

occur but at a rate not accurately determined. Consequently, the mycel ium 

related cyanide is considered as reasonably persistent in the environment. 

The principal source of mycelium cyanide is ferrocyanide; the route of degra­

dation is conversion to free cyanide by photolysis and then subsequent loss of 

the free cyanide by either volatilization, bio-utilization or biodegradation. 

Site specific data indicates that surface water bodies, al though imme­

diately adjacent to the sites and receptors of groundwater discharge, are not 

bei ng contami nated a t any mea surab 1 e 1 eve 1 by cyan i de. Cyan i de 1 eve 1 s were 

measured within the soils, mycelium and soil/mycelium mixtures. The most com­

mon form of cyanide present (greater than 95%) was the complex "non-toxic" 

._--_ .. _ . . - ------_._--
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form, while free cyanide was rarely observed in detectable concentrations. It 

was also determined, however, that the cyanide did have a degree of leachabi­

lity from these materials and that subsequently, certain groundwater samples 

did have detectable cyanide concentrations. This leachability was seen to be 

greatest with fresh mycelium and was observed to decrease significantly as the I • 
) 
I 

( . 

material aged within the environment. Tota I cyani de in groundwater ranged / .I.' . 

from non-detectable to approximately 100 ppb; free cyanide values ranged from 

non-detectable to approximately 25 ppb. These data suggest cyanide mobility 

in groundwater as well as the potential for "loading" of cyanide to surface 

water groundwater discharges. In this latter case, although discharge to sur-

face water is believed to occur, the previously mentioned degradation mecha- 1 

I nisms prevail in the surface water and no detectable cyanide levels are 

observed. With regard to the implied mobility, isotherm studies confirmed 

retardation factors of only 1 to 4 for the cyanide species of concern. These 

results suggest, as verified by the groundwater data, that minimal adsorption 

of cyanide occurs as contaminant transport is realized. 

Stream sediment samples also show very low total cyanide concentrations 

and no free cyanide levels. The maximum concentration of 4.1 Ug/g was found 

at the bottom of a pond surrounded by large mounds of mycelium. Trace levels 

of total cyanide were seen in sediments near or adjacent to application or 

storage sites and were found to decrease rapidly with distance from the myce-

I i urn source. 

These data suggest that no aquatic impacts of mycelium cyanide are being 

realized at the most environmentally sensitive sites. These data also suggest 

that groundwater appears to be the only significant potential route for 

I 
. , . 
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environmental or human exposure. Field data and model ing results, val idated 

with field studies, also indicate that at no time or distance away from the 

source (based upon hydrogeological considerations relevant to Connecticut) 

will groundwater concentrations ever exceed or approach the 200 ~g/l drinking 

water standard. 

Cyanide materials in the environment, be they the product of road salt, 

cyanogenic pesticides, fungi or mycelium will all have a substantial degree of 

mobil ity and will, based upon the envi ronmenta I and hydrogeo logi cal factors 

present in Connecticut, be subject to rapid dilution and dispersion as well as 

degradation by photolysis and/or biodegradation, where applicable. 

In consideration of the results of the studies and investigations 

completed and based upon the health advisories from the U.S. Environmental 

Protection Agency Office of Drinking Water and the regulations of the State of 

Connect icut, no ri sk to human health is bei ng real I zed by the myce 1 i um pre­

sently in the environment. It can also be concluded that although measurable 

releases of cyanide are bel ieved to be occurring to groundwater, the clr-

cumstances supporting this situation provide only minimal impairment of 

groundwater quality and inconsequential environmental impact. 

.. 
------.. _------------
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1.0 INTRODUCTION 

The Groton, Connecticut plant of Pfizer, Inc., utilizes a fermentation 

process which involves the growth of microbes within a nutrient broth to 
~"""~~"'l\Q " c:~~~ . ' , 

produce itaconic a~d citric acids."" Much of the by-product of this pro-

cess is a fungal mixture composed of mycelium which is the vegetative 

structure of the microbes. The fermentation process ends Nhen the 

nutrients in the broth are exhausted which results in the cessation of 

cellular growth and chemical production. UReA the feliilElitaLiuJi ~ .. ~ss 

i! '9A1~lite) sodillm fe rrg cyaoi\le.....is-adQe.4-to- the mjxture to ajd jn the 

'pr'Rfp i Lati SA of t.bP-';,itce iTum .. '- Thebroth is then fi 1 tered from the myce-
~ 

1ium and the product (e.g. itaconic and/or citric acids) is separated 

from the broth. The remaining broth is biglpgii!llrtreated as waste ~ 

water and discharged in accordance with the appropriate regulatory stan-

dards and existing permits issued to Pfizer. The mycelium residue that 

rema i ns for d i sposa 1 is approx ima te 1 y 70 percen t wa ter and composed 

largely of carbohydrates such as cellulose and starch, fats, protein, and 

plant nutrients, including traceS of zinc and phosphorous (1). 

Prior to 1972, this non-toxic biological mycelium residue was disposed of 

by barging it to an approved site in the Long Island Sound. Although 

this practice was authorized by the United States Army Corps of 

Engineers, the Environmental Protection Agency ordered that ocean dumping 

be stopped since it was in violation of New York State standards covering 

disposal of solid industrial wastes in its waters. The loss of this 

disposal method necessitated in the selection of an alternate disposal 

method for the annual production of more than 50,000 tons of mycelium. , 

1-1 
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Based upon greenhouse tests which showed that mycelium, when worked into 

the soil, improves the physical characteristics of the soil and the soils 

ability to hold water. Pfizer began to promote the use of mycelium resi­

due as an agricultural supplement to enhance the so11 (1). The 

mycelium's nutrient base enriches the soil and provides a slow release 

nitrogen source which is optimum for systemic uptake. Since the imple-

mentation of the use of mycelium as an agriCUltural supplement, several 

universities and research institutions have confirmed the value and use-

fulness or mycelium residue as a soil additive (2, 3). 

1.1 Statement of Concern 

During the latter portion of 1985, routine sampling and analySiS of the 

mycel ium was performed by the Connecticut Department of Environmental 

Protection (OEP). Results of these analyses indicated the presence of 

detectable concentrations of cyanide compounds. In light of the known 

toxicity of certain forms of cyanide, the Connecticut OEP issued a 

Pollution Abatement Order, #WC4295, to Pfizer, Inc., Groton, Connecticut, 

dated January 23, 1986. Item (6) of this order r equired Pfizer to con-

duct hydrogeological studies of the ground and surface waters, including 

bottom sediments, of representative mycelium application sites to deter­

mine the qualitative and quantitative impacts of such application. 

1.2 Program Overview 

In response to Pollution Abatement Order #WC4295, a submittal entitled 

"Proposed Hydrogeological Investigation of Representative Mycelium 

Application Sites" was made to the Connecticut DEP on February 7,1986 

1-2 
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and was subsequently approved (4). The objectives of this submittal 

'/las to develop a body of data about the history and extent of land appl i­

cation of mycel ium, and about the fate of any cyanide compound that may 

be present in the mycelium. Based upon this data, Pfizer proposed to 

make a scientific evaluation of the environmental impacts of on-going 

mycelium appl ication practices. Tne technical approach to accompl ish 

these oDjectives consisted on three components; 1) site selection, 2) 

investigative work plan development, and 3) site investigations and 

assessment. Each of these components is discussed in detail below. 

1.2.1 Site Selection 

Pfizer identified a total of 188 sites in Connecticut which had received 

mycelium from the Groton, Connecticut plant. In addition to identifying 

and locating each site, the quantity of mycelium received and the rela­

tive time period when mycel ium was received (1973 to 1985) were iden­

tified. The method by which the mycelium is applied to the soil at each 

site was also identified. Utilizing this initial database, Pfizer pro-

posed to apply a numerical rating scheme to all of the sites to permit a 

timely evaluation of the potential effect of mycelium application on the 

subsurface environment and adjacent surface water bodies. This method of 

evaluation was selected to permit the evaluation of the hydrogeologic and 

surface water conditions at each site separately and to select the two 

most environmentally sensitive sites. These two sites would then undergo 

detailed hydrogeologic investigations. It was intended that one of the 

sites selected would be representative of an area where mycelium was used 

to revegetate (reclaim) the land following a sand and gravel borrow 

1-3 
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operation and the other site would be representative of mycelium used for 

agricultural activities in a farm setting as these are the two major uses 

for the mycelium. 

Tne ranking procedure involved the aSSignment of a numerical value to 

various physical characteristics of each site related to its hydrogeolo-

gical conditions and its topographic and surface water features . The 

numerical values obtained from this ranking procedure provided a relative 

Indication of the environmental sensitivity of each site. The larger the 

numerical value a site received, the more sensitive the site is to poten-

tial environmental impairment. However, the numerical value does not 

indicate the degree of potential or suspected contamination at a par-

ticular site. 

Evaluation of the hydrogeologic conditions at the site was accomplished 

utilizing a modified version of the Environmental Protection Agency's 

Surface Impoundment Assessment (SIA) program. The program was based on a 

sys tem deve loped by Harry E. LeGrand and presented I n "A Manual for 

Evaluating Contamination Potential of Surface Impoundments," (EPA 

570/9-78-003) (5). The factors evaluated were: 

o Depth to the saturated zone/material type in the unsaturated zone 

o Groundwater avail abi Ii ty 

o Groundwater quality 

o Potential endangerment to current ~ater supplies 

Numer i ca I val ues were as signed to each of these ch arac ter 1st i cs and 

summed to yield an overall groundwater rating . The data needed to assign 

I , , , 
, . 

" :I 
1-4 l! 



-
J 

1 
J 

J 
1 , 
" 

I 
• 

1 
I 
~ 

1 

1 

i .. 
, 
• 

' I 
I 

I 
.. 

, , , 

1 
.. 

I 
.. 

-
: 

I 
.. 
- ) 

I 
J 

-I 

I 
J 

-, 
i 

I • 
, 
I 

II 
~ 

6/4461 

these numerical values to each characteristic were obtained from various 

publications, state and federal, available through the Natural Resource 

Center in Hart ford, Connec t i cut .• 

Surface water was evaluated utilizing the "Surface Water Route" contained 

within the "Uncontrolled Hazardous Waste Site Ranking System" (6). This 

system was developed by the Mitre Corporation for the evaluation and 

s uOseQuent rank ing of hazardous was te sites invest i gated through the 

Superfund program. The factors evaluated include: 

o Site slope and intervening terrain 

o I-year, 24-hour rainfall 

o Distance to nearest surface water body 

o Surface water use 

o Population served by surface water 

In a fashion similar to the groundwater evaluation, numerical values were 

assigned to each of the various factors and summed. This summation was 

then numerically divided by 2.1 to result in a value for the surface 

water rating which would be of a Simi lar order of magnitude as the 

over a 11 groundwater rat i ng. Th is prec I uoed the uneQua I we i gh i ng of one 

factor relative to another. The methoo of application and volume of 

mycelium present at the sites were used in a Qualitative fashion in the 

final selection process. Method of appl ication was used to sort the 

sites between agricultural ana reclamation whereas the volume amounts 

were used to insure that the selected sites had received suostantial 

Quantities of the mycelium material . A complete discussion of the 

ranKing procedure is presented in the April 7, 1986 submittal to the 

\-5 
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Connecticut DEP entitled "Proposed Systematic Ranking Scheme Mycel ium 

Application Sites, Connecticut," (7). 

The results of the systematic ranking of all sites and the selection of 

the two sites which were identified as being the most environmentally 

sensitive sites is described in detail in the submission to the 

Connecticut DEP entitled "Site Ranking and Selection Mycelium Application 

Sites, Connecticut," (6). The sites selected for further investigation 

(Figure 1.1), were: 

o Ralph Gilbert property, Beckwith Road, Chesterfield, Connecticut 
o Bond Sand and Gravel property, Chesterfield, Connecticut 

The Gilbert property had the highest overall score (54) of all the sites 

ranked and was chosen as the site representative of mycelium application 

in a farm setting. The groundwater rating for this site was 25 and the 

surf ace water rating was 29. Approx imate ly 4,105 tons of myce I i urn had 

been utilized at the site for agricultural purposes. The property is 

located adjacent to reservoirs which are an emergency water supply for 

the Town of New London, Connecticut. 

The Bond Sand and Grave I property was chosen as the site represent at i ve 

of mycelium application for revegetation (reclamation) related purposes. 

The site had a total rating of 48 which represents a groundwater rating 

of 25 and a surface water rating of 23 . . Approximately 41,500 tons of 

mycelium has been received at this site. Like the Gilbert property, the 

Bond Sand and Gravel property is also located in the vicinity of the 

reservoirs which are used as an emergency water supply for the Town of 

New London, Connecticut. 

1-6 
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Although these sites are in close proximity to one another, available 

information indicated two different soil media, a fine sandy loam at the 

Gilbert property as opposed to medium gravel and sand at the Bond Sand 

and Gravel property. Based on this and the reported usage of the myce­

lium, agricultural as opposed to reclamation, the sites were selected for 

detailed hydrogeologic studies and their selection was subsequently 

approved by the Connecticut DEP. 

1.2.2 Investigative Work Plan Development 

Upon receipt of approval from the Connecticut DEP on the selected sites, 

a site reconnaissance was performed on September 4, 1986. At this time, 

the sites were inspected for the locations of mycelium application, sur­

face water bodies, and other significant topographic features. 

Additionally, interviews were conducted with the property owners to 

obtain information relative to the handling, placement, and utilization 

of mycelium. 

The objective of the 'investigative program was to develop an 

understanding of the fate of mycelium derived ferrocyanide in the 

Connecticut environment from a detailed investigation of the two selected 

sites. The findings of these investigations would then permit an 

assessment of the potential environmental impacts, if any, on the 

remaining 186 mycelium application sites located in Connecticut. The 

following section out1 ines the investigative' program which was designed 

to achieve the stated objectives. 
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1.2.3 Site Investigations and Assessment 

Separate investigative work plans were developed to address specific con­

cerns at each of the two sites. Both work plans, however, provide for 

representat i ve samp 1 i ng of the soi 1, sed i ment, surf ace water, ground­

water, and soil/mycelium mixtures. 

At the Gilbert site, eleven borings were advanced. Four of these were 

converted to groundwater monitoring wells for the purpose of groundwater 

sampling. Split spoon samples were collected in four of these borings to 

provide near surface soil samples and samples at specified depths for 

subsequent analysis. In addition, a grid system was established over the 

mycelium appl i cation area to provide a representative sampling of this 

field. Samples were collected at four distinct depth intervals, at each 

grid point, to assess the potential of downward movement of compounds 

leaChed from the overlying mycelium. Two soil samples were collected in 

the vicinity of the site for the purpose of establishing background 

levels • Surface water a.nd sediment samples were also collected from 

three locations for analysis. A detai led description of the investiga­

tion performed at the Gilbert site is contained in Appendix A. 

The investigations conducted at the Bond Sand and Gravel site were simi­

lar in nature to those at the Gilbert site. At the Bond Sand and Gravel 

site five borings were advanced to permit the installation of groundwater 

monitoring wells. Split spoon samples were collected in each boring. 

Surface soil samples were collected at a number of locations along the 

edge of mounds of a soil/mycelium mixture. Samples were collected in 

three distinct horizons to permit assessment of vertical migration of 

1-9 
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cyanide. The mounds of the soil/mycelium mixture were sampled at spe­

cified depths through the mounded material. Two soil samples were also 

collected for the purpose of establishing background levels. Surface 

water and sediment samples were collected at seven different locations to 

assess the water qual ity of the various streams which flow through the 

site area. Additionally, depth integrated samples were collected from 

two ponds on the site which receive run-off directly from the 

soil/mycelium mounds. A detailed description of the investigations per­

formed at the Bond Sand and Gravel site is contained in Appendix B. 

Samples of the various materials were subsequently analyzed for total 

cyanide, weak and dissociable cyanide, total zinc, and additionally, dry 

weight and percent organic matter determina~ions (total volatile solids) 

were made for the soil/sediment materials. In addition to the standard 

analytical effort, three experimental studies were performed to provide 

an understanding of the chemodynamic behavior of cyanide compounds. The 

first of these studies .. was a soil adsorption isotherm which was conducted 

within the laboratory to determine the attenuation characteristics of the 

sites' soils. The remaining experiments were conducted in the field to 

assess the degradation of cyanide compounds within the Connecticut 

environment. Two mixtures, one a farm soil/myce1 ium mixture and the 

other a sand and gravel/mycel ium mixture, were exposed to the natural 

weathering processes and were sampled periodically and analyzed. In 

addition, leachate generated from these test plots as a result of preci­

pitation were collected and periodically sampled and analyzed. A 

detailed description of these experimental studies is contained in 

Appendix C. 
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The report presented herei n represents the over a 11 assessment of these 

act i vit ies. The assessment encompasses a review and summary of 1 itera­

ture pertaining to cyanide in the environment, the findings of the two 

site investigations, and the experimental field and laboratory studies. 

This data has been utilized to address the qualitative and quantitative 

impacts of mycelium applications in the State of Connecticut. 
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5.0 POTENTIAL FOR THE RELEASE AND MIGRATION OF CYANIDE FROM MYCELIUM 
APPLICATIONS IN THE CONNECTICUT ENVIRONMENT 

5.1 Identification of Mycelium Application Sites 

Pfizer identified 188 locations where shipments of mycelium had been 

delivered since July, 1973. The majority of the shipments have been to 

locations within New London County with a small number of locations in 

southern Windham County. Table 5-1 summarizes the identified sites rela­

tive to their location, method of application, and tonnage of mycelium 

received at that location. 

Four principal means of application were identif ied: 

Application Code 
1 
2 
3 
4 

Application Method 
Landspread 
Stockpi Ie 

Reclamation 
Stockpi le and Landspreading 

Phase I tonnage represents mycelium which was delivered at the designated 

location between July, 1973 and August, 1983. Phase II tonnage repre­

sents deliveries between April, 19B3 and December, 1985 . 

5.2 Comparative Hydrogeology 

5.2.1 Surficial Geology 

The unconsolidated sediments within southeastern Connecticut are princip-

ally stratified drift or till from Pleistocene glaCiation. Bedrock out-

crops occur occasionally in upland areas; however, for the most part, a 

mantle of unconsol idated materials overl ie the bedrock . Of the two 

deposits, the stratified drift is the significant source for water 

supplies (1). 
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Table 5-1 PFIZER-KIC(UIJII APPlICAlUlII SIIES 
PIllE I 

SIIE WE : APPUtlJlt»t CDIIE: PHASE 1 TOIItI\6£ : PKASE 2 TOIIIIAiE: TOTAL TOIIIA6E: IlUADBAISlE CiIDE : 
--------_ .. -------_.---------------------------------------------------------------------------------------------------------_._---------------------------------------_._--------_._--_.-------------_.---------------------------

IIIM.IIJ)ICX, JIlHII 5,102 5,102 " LED FEDIIS AIID SONS 2) 2) II 
HEEl, R. 1,891 <21 2,321 8 
6lUtl,JIlHK III 1)1 I 
IIlRMS, EVERETT 1,409 1,409 II 
~8E!,6[D 18 II I 
iAmS\() 2,111 2,111 II 
MTTERIi, JAKES 3,540 571 4,111 , 
IlAJClIIER 2,155 2,J55 12 
UCHOROIISK I r 8. )'1 )91 2 
JiIE S. LAllllfIlL .. ) 66) I 

flliS1[J!6 557 219 775 , 
DOlI CHE.ICAl II 151 191 8 
JEliETI WI SREEllHIlUSE 22 n II 
KIIlURI 1l6i, CARL 1,212 1,212 I 

IitIPPlE, FRED III III 9 

UTSflf, HEMRY 3,615 7,351 10,966 II 

SItARP 132 III 7 

fOllESl CAB" fAIl. 19! )9b 19 

fDNSElA,JUDIIH 2) 2) I 

fAlRBAll!XS II 10 9 

emIlE fAIl. i21 i21 10 

SOKOL BI7 155 1,002 I 
IlQATHROP 127 127 16 

1lOII61U1, HEMRY 571 577 9 

KELSEY I PETER 3,351 1,151 17 

JU:CLURf 6EII£, CLAII< LANE 16 16 2 

600D 8IWS. 2,032 153 2,485 II 

OODIEG III III II 

£l111OM,29 ClLB STASE COACH RD. III III I 

iOIARA, N. 61 61 II 

HELER, MiTIWf 2, ll19 2,369 10 

SOIAO:, VON MlfT£NAU 187 187 14 

RUSSEL, S(fTIAU. FIELD 760 760 2 

lllt£R J., 15 nUK lAN£ 182 586 761 2 

IIClAY, GARY 16l 161 9 

IlAYIAIID, KIlllS 1,693 1,693 19 

OURSCH, A.L ,1'1.0. n 22 2 

JOHItSOlt, ERMEST )56 )5' II 

HEIIIICI,AIIJO 61 61 6 

HAllSEM fARII 34,397 34,397 14 

(lIlIUD6E. STEVE 1,189 1,18' II 

toIE,SILl LAItE 50) 51) I 

I:OOII!S 12 12 17 

IURnCXI 1,852 1,852 II 

BUFFIN 162 '" 551 II 

II'I'LEWIIII fARII 1,1ll 1,171 I 

SELLEM, P£TEi 176 176 12 

R08INSDII, 6E0RtiE 1,129 m 1,588 , 
P111D£ CORllER FAII\IS 172 172 12 

PECHr.. 112 112 18 

PARtUISOI,KEITH )58 158 8 

N.l. CDUMTRI MIIRSEii B72 872 10 

IWRIIAi 18 II II 

- ...... ~-'<=!=::: - =::=. ~----"--:'---"'" ." - --.. _-c. ..;.;:: .. .' 



I<1UJe: 0-1 tt.:Ufll.. IIiUeUJ 

'1!01 I 

SIrE fAft( : Al'VtlCAIIDI COD£: P!VIS( 1 lOOlA6E: 'HAS( 2 fOlllAi£ : tllAi. fOllAli£: QUUMl&.E 0l0£ : 
--- ------- ------- .. -- -------------- -----------------------------------------------------------.----_._---_ .. ---------------------------------------------------------------------------------------------------------------

"ElI6I£ 119 
LEE, tOIl IE 133 
lAIIDSCO, I.C. 182 
JEIIIMS 
6!.tn, IRIJIIO 197 
liED, 6. 
OAYIS f~ 1,060 
C1I!UJO! 
BARrfS, JEfF . ~ 

lAAlER, M\fUIt.D 1.380 
ALLYl, FliED 722 
Wlf£,AL 1,280 
IIlDiIOSlY 
111115011, P. 2,994 
TUTHill MIRS!RI, TIIlIIAS RD. 235 
TlII.£S, IfElifIy tIT 
StillY, 6(CA9£ III 
SlIM Ali!S fARll 2,348 
ST£IIARD,£! " §fARnE LArE. FAA", TIIJQS ROAD 2,102 
SIWER 22 
II:lilSHII PURltlA CO. II 
PIAMrA 
PfAR" 3,IIt 
1l11CE., SEOR6£ 7,~1I 

MI. JRonlERS FAIR 599 
_"m 188 
1AARAa._ 116 
AU(J 
ABRAIiSOI .. 
llLDOMSlY 
IEISE 
VUlt,S. 911 
VAlll,E 121 
SlEFAItSt::l,Bll l 1,136 
SlAUct£rr, S. . 2 
PI51C16, tiOfRf 2,~1 
ImUKEt1, ARId lB' 
IDIESKAI 
RI1St::O,1W.I 6B 
IlAStWlloctn filIAl. COl/IIII:IL 
flARflll,53,MMIPPOllRtlll 01. 
URESTI fAR1l 2,842 
HOISIE,RAYliotID 110 
lG.DIII06E fARJI MUIIS£RI 1,143 
SlUMS, EltWtE 5,125 
SEER, DAVID H. 
CIHlar., 40t1 1,100 
BItOOSSDIJ, •. 1,llO 
YllliEOtIO 
TAILDR 
SlfUIOI, DI.IICAI 22 
SfUOIf, TIt£ODOlE lIB 
SQJil1liR 1,111 

179 

42 

lOt 

I,OU 
102 

112 
619 

q ,79'i 
724 
511 

102 
200 

1,215 
216 
27J 

10,151 
117 

2,001 
86 

177 

222 
216 

2,281 

112 

1,272 
II 

26B 
III 
482 

12 
197 

I" 
1,161 

212 
85 

I,lao 
722 

2,294 
102 

2,994 
21S 
9I1 
ll! 

1,ln 
III 

2,102 
22 
II 

112 
I, TIl 

17,110 
1,323 

101 
116 
l<J2 
lit 

0 
1,215 
1,121 

191 
12,481 

m 
1,561 

271 
m 

68 
222 
211 

1,121 
170 

1,716 
s,ln 

152 
I,DOI 
1,211 
1,212 

41 
22 

liB 
1,118 

7 
9 

Jl 
II 
II 
II 
5 

• , 
5 , 
1 

12 
II 
I 

" , 
1 
8 
I , 

16 , , , 
5 
6 
9 

18 
II 
18 

• 7 
6 
6 
I 

Il 
15 , 
• , 
I 

II 
5 , 

II 
II , , 
II , 
I 

• 
IB , 



Table 5-1 (continued) PFllER· KYtELHII APPLICATION SITES 

SITE MMtE : APrLlCAfllI1I CODE: PHASE: J IONlIASE: PHASE 1 IOIOIAGE : TOTAL 10111A6£: GUAllRAII&L£ tODE ; 
---------------------.--------_._-------------------------_._--_._-----------------------------------------------------------.. _--------------.. ----_._-.-----.-------_.--._---_ .. _--•. _._-_._-------------_._---------_.-

PFIJ(R FARt! 
MJtEfR 
Mtn, t. 
1000AIISll 
KARASAY ICtI, Al£J 
HIlUSOt.AS 
SRUIER, MElSON 
Slun, WILlIAII 
GARBO-BlTURStlEEl FARtI 
GARIARU, 6EO. 
r IRGElElfSKl , •• 
(ASStIY, faMelS 
&E.IIDU, [hARD 
lUHnu:O 
III DEI 
IllEElER, ARI 
IAIERfllRD COOI<lAI ICIfOOl 
STAltKQIIICK, LAlO 
SEiASIIM, blPK 
SAKI, ~. 

P ...... 

,.III' 
KlJDlllA, I. 
coo. 
coo, T.F. 
o.£VElAftD 
OW",., IUCtIMJ 
IURSESS,WAlTEI 
BlACnfU,D£MIS 
IISUOII, ElllESl 
11EDERXA 
!lEU, "11£ 
IUIll5(1 
I&QUlE,lEO 
SAUDI,S. 
P IlEUI, CARl 
I IElfIMOIfSlI 
_LO, i. _,11£ fARll 

MelD, IRIM 
'WISH 
I_It!, tItARlES 
UDIII15,5.£. 
E1lEl, AI. 1011 
DR, Bl_ 
eAYJOSOI 
iRla, T.t. 
51llllWI 
"ITA 
Hlli51 
ru 
IARI 
Nail, •. 
'1IIDEnE 

'" ",150 

II 
l,~21 

267 
1,171 

IN 
l.IU 
1,881 

21 
l.913 

" 
liD 
110 
230 
UO 

I.n, 
191 

1,564 

191 
lB9 
101 

1,412 

211 

1,211 
111 
U 

162 
12 

" 64 

III 
',lot 
3,960 
1,864 

260 
lit 

121 
160 

22 

'.112 

244 

4.109 
149 

44 
b,1l4 

21 
1,l29 

212 
1,619 

166 .. 
1,883 

III 

5,7~ 

191 
41 

2,6U 
139 

1,481 
1,012 

41 

21 

iii 
5,176 

811 
130 
118 
6n 

21 

"6 • 
',211 Jl 

160 14 
22 I 
21 11 

1,699 Jl 
261 II 

1.111 II 
III 9 

1, III Jl 
6,590 6 

JIO II 
3.90J 10 

4. 4 
. , 714 11 

III , 
1,]29 7 

110 I. 
5,110 11 

210 11 
822 14 

l,U5 • 
561 1 

" 
, 

',441 J6 
216 , 
191 JO 
119 I 
101 1 

1,412 9 
5,185 1 
1.004 ,2 

11 II 
10,," 8 
1,4'l 6 

11 1 
4,2~O 14 
1,164 Jl 

41 9 
14 14 
41 I 

III J2 
',lOt 1 

1,'" 18 
1,164 6 

21 II 
l.o Jl 

',.1. I. 
S,116 14 

III ,4 

110 14 
III 14 
641 ,4 

21 ,4 



SITE tIME ; 

KlURII6E, •. 
I'IIlLMJS,JntII 
Ull, JIJiI 
twilf*ICl, WlY 
(1116 FARK 
tltlillM, on. 
IilUfRT,RAlPti 

iASIEOIClI 
lfIlfS, •. 
GLUCK, tnS 

SllOECO PlAIIT 
IIIIAAII I AiII 
£RARr 
11.0 SAl) IlIA oovn 
GEIi SAIIII AIIO SIAVll 
ECCLESTIIII 
OSSA 
EDftOQ SMO ,ANa: 
DEVAll r ,lnLlIM 
IlELli SAIl AIIJ 6RAYEl 
SllllECO 
DlIEDlIC, lOUIS 
BOltO SAID AIID SRAV£L 

11116 PWlIIN 
II_I,S. 
NlLlIMS fAill 

Tab le 5-1 (continued) 
PflIER-lI'ftEllUIi APPLlCAllDl SITES 

1IPP1ICAlIIJII CODE: ,HAS! I IOIIIIA&(: 'HAS( 2 1_: TOIAL TUIII06f: DIlADW6L! COD! : 

6S 
1,265 22 
III 
2lI 20 

1,018 
B8 

2,'34 1,411 

I 

I,OOl 
a,,,~ 

". 
1.111 ~ 

ITI 
17 1t2 

141 
21 !4 

1,IJI 
22 

1,419 m 
tI 147 

16,743 24,141 

!5 
1,281 
III 
214 

1,018 
B8 

t,IOS 

2,152 
46."0 
81,112 

1,0n 
8,665 

911 
2,1'1 

ITI 
209 
141 

IS 
I,IJI 

22 
1.109 

241 
4l , .I. 

I 
I 
7 
1 
B 
1 
7 

II 
10 
II 

10 
II 
It 
It 
15 
It 
It 

• 
7 
I 

" 7 

II , 
II 

'ji[ • 

I" 

1 

Il 

I 

188 
--... -------------_.-------_.-------------_.---------.---------------------------.--------------------------------------------_._--------------------._.---------------------- ------------------------------------------------------.-

• Iii RECORDS sruClED 



2/4461 

Stratified drift consists of layers and lenses of water-washed and water­

laid gravel, sand, silt, and clay. The stratified drift deposits will 

occur either as a coarse-grai ned unit capable of yie I di ng I arge Quan­

tities of water or as a fine-grained unit which is capable of only 

yielding small Quantities of water (1). 

Till consists of non-sorted, nonstratlfied, unconsolidated depOSits of 

boulders, cobbles, gravel, sand, silt, and clay which have been deposited 

directly by glacial Ice. Within this region, till forms a mantle 

covering the bedrock and is characterized by poor water yielding capaci­

ties. In areas underlain principally by till and bedrock, the bedrock is 

the prinCipal water source (1). 

5.2.2 Groundwater Classifications 

The state of Connecticut has classified the groundwater resources of the 

state re I at i ve to ex is t i ng and potent i a I usage based upon current or 

attainable water quality. The use of mycelium applications has occurred 

In a number of different classification areas which are listed with brief 

explanations of the claSSification in Table 5-2. 

5.3 Mycelium Application Areas Relative to Surficial Deposits and 
Groundwater Classifications 

A complete listing of the 188 sites in relation to the groundwater 

classification and the surficial geology is provided in Table 5-3 and 

summarized in Table 5-4. Of the 188 Sites, 81 (43 percent) are situated 

on stratified drift; whereas 107 (57 percent) are situated on till. 

5-6 

------- ._---------------



1/14461 

TABLE 5-2 
Select Groundwater Classifications* 

Class DescriDtion 

GAA Groundwaters tributary to pUblic water supply watersheds 
or within the area of influence of community water supply 
we 11 s. 

GA Groundwaters within the area of influence of private wellS 

GS/GA Groundwaters which may not be suitable for direct human 
consumption without treatment due to waste diSCharges, 
spills, or leaks of Chemicals or land use imports. 

G6 ~roundwaters within highly urbanized areas or areas of 
intense industrial activity and where public water supply 
service is available. 

GA/GC Areas not presently used for waste disposal and where 
existing water qualility is presumed to be suitable for 
direct human consumption. 

*Connecticut Water Quality Standards, 1985 Revisions Draft. Water 
Compliance U~it, Connecticut Department of Environmental Protection. 

I 
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CT. 68I11JIDlOIIER CIllIIi SURfiCIAl &E11.a&T: PERl!£'lllIII I SU.E: 511£ IWIE : llIlAlWIiU COif : 
__ lEI RAIIII6 

SUIFACE illER RAIlIIS APPLICATIOI CUD( : 101Al1_ : 
-------------------------_._-------------------------------------------------------------------------------------------------------------------------------------------------"--------------------------------------------------. 

" AlLI/YIIOI 1(1£-4 18 10(-2 8.0 IIVTISIlII 14 ~ 18 21 
Jll.lUIlIOl 10(-4 TO 11E-2 8.0 CASSIII, F_IS 15 21 J 110 
JII.LIN TlOI 10(-t to 10£-2 " .. IlllIIISII' II 14 8 6 
Jll.lI'/llOI 10(-4 10 111£-2 8.0 Ilasl 11 16 10 '" AUl/YllOI 1(1£-5 I.t 11111_, GE_ I 21 I 1,588 
Jll.ll/YllOI 10(-1 5.8 l1li5, EVlREII 11 11 8 1,409 
Jll.lUYIIOI lliH 10 10£-4 2.1 IUIiINEIt, ARTIlII 15 21 9 m 
ALlUYIUII lOE-l 10 111£-4 1.0 FIIRIAIIl5 9 18 I 4f 

AUU"111 UE-S fO 10[-4 1.0 tlEII£L'IiI 9 ~ I I 216 
AlLUillll 10E-5 fO 10(-4 '.0 IEIlESIIY 9 21 , I 177 
AWNIUK 10E-\ 10 10E-4 1. 0 "illER, 6E01UiE 9 II I I 17,310 
IIU IOE-2 1.0 &Eli SIIIO AlIt GRAVEl 14 24 I I III 
IIll 10£-2 3.0 CIlE 11 21 I I 13D 
IILL lOE-2 1.0 IMIII 14 21 9 518 
IIll 10(-2 1.0 •• 0 SAItO 80 &RAVEL 11 II 1 2,181 
IIlL 10(-4 10 10£-2 1.0 IIDlfE,1Il 4 22 9 2,2t4 
JIll lDE-4 10 IDE-2 1.0 VAlU,l , 24 I 191 

IIU IDE-! 10 lDE-2 1.0 SliIlY , GEllA6E , 12 9 112 
IIll IDE-! 10 lDE-2 1.0 SIEf!llSll,IIll , 21 • tl,481 
TilL 100-' 10 111(-2 1.. SHELDOII, DlBICMI 4 24 , 22 

IIlL lOE-4 tD 10£-2 1.0 MOM,S. , 21 8 1,'81 
IIlL lDE-' TO lOE-2 1.8 PflT!l flilt 8 n • '" till IDE-' 10 10E-2 1.1 IWOIlli 12 II 1 2,ns 
TIlL 10E" TO 10E-2 1.0 MtHHM,P£IE I 12 , 1810 

IIll 10E-. 1l10E-2 1.1 IIJIYM,'. J 25 I I III 

IIU IDE-! 10 10E-2 1.0 "'tWill, &(0. II n • I 1,111 

IIU lDE-' TO 111-2 I.' CRAIIY II 21 9 I 114 

IIll IDH 10 10E-2 1.0 tlIE,51ll LMI I 21 9 I 503 

TIll tOE-4 TO 10£-2 1.0 II\6El, 1l1li:( 12 25 ! 1,004 

TIll IDE-! 10 IDE-2 1.0 maolStY II n 9 ' , 114 
IIll 10(-. TO IOE-2 3.0 KIIIA II 21 ! S,I1& 

TIlL IOf-. TO IDE-2 l.6 lA" • 25 9 1,415 

TILL IDE-. 10 IDE-2 3.0 f0RE51 CIIII UIJ! " " i 39. 

IIll IDE-. 10 IOE-2 1.0 FIR&El£IISlY,'. • 24 9 ',S90 

IIll l()f-. TO IDE-2 3.0 _E55,IIUEI I 1$ 9 \81 

IIll toE-. TO IDE-2 3.1 5mEI, PETli 12 21 9 I In 

IIll IDE-. 10 IOE-2 3.\ III£rul, "'IIIAII 10 21 8 I 2,1" 

TIll IOf-. 10 IDE-2 3.1 ECClESIIII 15 2. 8 I 209 

lILl 101-1 10 IIIE-2 4.\ liElOlll<O 4 25 ! 44 

TIll JOE·4 10 lOE-' ' .\ SCHACl, va. III I tTENAO II 21 • 181 

IILl 1(IE-4 10 10E-2 5.0 "IEELER, All 9 ~ 9 III 

TILL ,Of-4 to 10£-2 5.0 SIEIIIMD,O I 22 • 113 

llU lOE-4 'I 10E-2 5.0 PII10E callE' FIMS 12 21 , m 
IIU 101-4 10 10E-2 5.0 nll£ll5 14 12 • 47 

lIll IDE -4 10 101-2 \.' 61111, .... I. 12 8 19l 

lJU IDE-. I. 1(IE·2 5.0 0.101"',21 OU SII6E t1WlI RO. I " I 113 

IIU 1010-4 10 IDE·2 5.' 1.!CIIlU,IE"IS , n 9 105 

IIU IDE-. 10 IOf-2 \ .\ JIItiDM, EIlllESr 14 21 • I III 

IIU 10£-4 I. IDE-2 •• 0 SUASTlAM, IALtN II ~ 9 I 5,17' 

IIU IDE-' 10 10£-2 6. 0 F116ElEI5Il, S. • 21 , 4 4,595 

IILl IOf-' 10 IOf-2 1.0 EIItIIIIIII SAd iAIIl 14 1$ 9 I 81 

TILL 10E-! 10 IOE-2 •• 0 ClIiUS II 21 8 I .2 

lIll IDE-! TO IDE-2 1.0 tKAPRAI, IltKARD 10 n 9 I 393 

IIU IDE-! 10 IDE-2 6.1 SJMkIWICt, tAlO II n 9 I 110 
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CT. 6lllMlllDllAIER CODE _ICIAl 6(IlI.IJ6Y: PfRKEASlllU: 1 51.11'£: SIT£ MIllIE : WltiiAliiiLE [OlE: 6fIOUHBIAT£i RAHlLIi SUflfACE IAUk RAIlIb Al'PlICAllDl taD[: TOTAL TOIU&E : 
.. ------_._------------------------------------------------------------.-------------------.--------------------------------------------------------------------------------------------------------------------------------------------

6AA AlLUVIUII 10E-2 3.0 BIIlII SAIID AHII 6RlV£L 1 25 13 41,484 
ALlUYlllK 10E-4 TO 10£-2 0.0 _ICI, ANDY 3 25 21 254 
AUUVIUII "'H 10 IOE-2 G.O CHAPIIAIl, DOM 3 26 26 88 
AlLUVIIlII IOE-4 10 10E-2 3.0 DOOIEO II 22 6 III 
IIll IDE-< 10 IOE-2 1.0 IIIITlERN,JMES • 18 1 ',111 
IIll IOE-< 10 10E-2 1.0 lltiWlSKY 8 23 10 22 
TIll 10lH 10 10E-2 1.0 HILBRIDGE, •• 8 20 25 OS 
IIll lOE-4 TO 10E-2 3.0 '"16 fARII 8 25 21 1,0-78 
lIlL 10E-4 10 10E-2 5.0 MEIER,6tO 8 18 1 18 
IILL 10E-4 10 10E-2 5.0 IIOOLLD, R. Il 25 IG 1,164 

. IIll 10E-1 10 IOE-2 8.0 PllECXI,CARl 1 25 10 4l 
IIll 10E-4 TO 1DE-2 8.0 C111l11CH 8 20 10 242 
fill 10E-4 TO 10E-2 '.0 61LI£RI,AAl.P11 1 25 2. 4,105 
IIll 10£04 TO IDE-2 10.0 tlITSCO,1tARK 8 23 • 68 
IIll 10E-1 TO 10E-2 10.0 IA_IUClEI IRUAl COIJIICIL • 22 10 222 
IIll 10E-4 TO 10E-2 10.0 LOPliESTI fAR" 14 13 • 5,121 
IIlL IDE-< TO IOE-2 lUI MATSOM, OY 14 18 • 10,966 
TIll IOE-5 10 10E-4 1.0 PISICIEIC, IlEllAY Il 13 • .,SlIl 
IIlL 1(1£-5 10 10E-4 10.0 lARASAVIClI, AlEI Il 13 10 21 

61A 74,224 20 
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------._------

S8 ALLUVIUII 10£-2 1.0 DOtl CHEllCAl 8 " • 194 
AlLUVIIIII 10E-2 1.0 ICItAIIA, ". Il 21 1 61 
AlUIVll/fl 10E-4 TO 10[-2 0.0 TUnUll IWRSERY, THOMS RD. 1 24 135 
AlLUVIIIII 10£-4 10 IOE-2 0.0 SfARIL£ LAKE FARII, THOIIAS RtwlD 1 24 2,102 
AllUYl1Il 10f-! 10 10E-2 0.0 _00 PLAIII 1 20 1 1,001 
AlLINIUJI lOE-4 TO IOE-2 1.0 LAlOSCG, lit. Il 13 1 4B2 
N..LUVllil IDE-< TO 10E-2 8.l JEIITl CITY GIIEEIIHOUSE 14 18 8 22 
TILL 10£-5 TfI IOE-4 10.0 JOE S. LANDfILL 1 " • 163 

6' .,762 • 
68/SA AllUVl1JIt 10£ -2 1.0 RAmlsn 14 " 6 I 2,111 

ALluvtun 10E-' TO 10E-2 8.0 DELL. SAIID "0 6RAIlEL 7 26 8 3 22 
TILL 10[-4 TO IOE-2 3.0 IlAIN UOIHERS fAR" I 2l 8 1,121 
TllL 10[-4 TO 10£-2 3.0 6UlYCI,JOIIII 8 18 5 131 
TILL IDE·4 10 10E-2 1.0 HOISIE,RAYIIDIID 5 24 8 110 
lILL ICIE-S TO 10[-4 1.0 IIN6 IWIIJ' II Il 1 105 

68/6A 4,562 6 

500,251 188 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
188 !!ECOiDS SUECIED 
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TABLE 5-4 
Distribution of Mycelium Application Areas Relative 
to Surficial Geology and Groundwater Classifications 

Surficial Geology Ti11 Stratified Drift 
broundwater Classiflcatl0n 

GAA 15 5 

GA B7 65 

GB/GA 4 2 

GB 1 7 

GA/GC - 2 

Total 107 81 

-

.. 

Total 

20 

152 

6 

8 

2 

188 
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Ninety-one percent, 177 of the sites are located within areas classified 

as GA and GAA water resources. Seventy of the 177 sites are situated on 

stratified drifts with the remainder of the sites, 107, situated in till. 

5.4 Assessment of Anticipated Conditions at Other Sites 

Incorporation of the findings and results from the experimental field and 

laboratory studies with the results generated from the hydrogeological 

assessments at the two most environmentally sensitive sites enables the 

assessment of anticipated conditions at the remaining 186 mycelium appli­

cation sites. As noted previously, the remaining sites are located in 

New London County, with a few sites located in Windham County. The sur­

ficial deposits anticipated at the remaining sites are alluvial/outwash 

deposits and/or till. Permeability values, as presented on Table 5-3, 

range from 10-2 em/sec to 10-6 cm/sec. Based on this preliminary 

assessment of the hydrogeology, the remaining sites should mirror similar 

hydrogeologic conditions encountered at the Bond Sand and Gravel and/or 

the Gilbert site. The Bond Sand and Gravel site is underlain by 

alluvial/outwash deposits with field determined permeabilities of approx­

imate.ly 10-3 em/sec. The Gilbert site is underlain by till with field 

determined permeabilities of approximately 10-4 em/sec. This similarity 

in hydrogeology between the i nves ti gated sites and the remai ni ng 186 

sites would result in a simi larity in subsurface transport character-

istics (i.e., rate of groundwater flow, soil attenuation capabilities). 

Based on the information evolving from the experimental field and labora­

tory studies, total cyanide, and to a lesser degree, free cyanide (weak 

and dissociable) is leachable from soil/mycelium mixtures. Utilizing the 

results from the experimental field studies for the Gilbert soil/mycelium 
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mixture and the farm soil/mycelium mixtures, an average yearly con­

centration of 112 Ug/l and 55 Ug/l of total cyanide is available for sub­

sequent migration via surface and/or subsurface transport. In addition, 

based on the field study results, a range of 5% to 13% of the available 

total cyanide was leached during the first year and 4% to 11% each sub­

sequent year thereafter. Experimental laboratory studies indicated that 

attenuation of total cyanide within the subsurface is minimal. This 

latter finding was similar to past studies reported in the literature. 

The findings/results of the field and laboratory studies were similar to 

the results generated from the hydrogeological investigations conducted 

at the two most environmentally sensitive sites. The stockpiled 

soil/mycelium mixture at Bond Sand and Gravel and the soil/mycelium mix­

ture covering the Gilbert site contained detectable total cyanide in the 

solid matrix. At both sites, the soil/mycelium mixtures have been placed 

for a number of years. This finding parallels the field studies in that 

total cyanide is not completely removed from the soil/mycelium mixture 

immediately after its introduction into the environment. Total cyanide 

remains within the solid matrix of the soil/mycelium mixture over time 

and a percentage, based on the field studies, is leachable and available 

for transport via surface waters and/or groundwater. 

Analysis of surface waters adjacent to both sites and in direct com­

munication with the groundwater system underlying both sites did not 

detect total and/or free cyanide except for the surface water sample 

obtained just above the bottom of the small pond located at Bond Sand and 
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Grave 1. Based on these results, mycelium related cyanide is not 

affecting surface water quality at either site. 

Analysis of groundwater underlying both sites did indicate the presence 

of tota 1 cyan i de and, to a 1 esser extent, free cyan i de. Tota 1 cyan i de 

was present at concentrations ranging from 0.03 mg/l to 0.076 mg/1 at 

the Gilbert site, and 0.40 mg/1 to 0.091 mg/1 at the Bond Sand and Gravel 

site. These results depict the groundwater quality directly underlying 

the soil/mycelium mounds at Bond Sand and Gravel and approximately 

twenty-five feet hydraulically downgradient of the major application area 

at the Gilbert site. The resultant groundwater data from both sites does 

suggest that mycelium-related cyanide is present in the groundwater 

directly underlying or in close proximity to soil/mycelium areas. 

However, the groundwater concentrations do not exceed or approach the 200 

~g/l drinking water standard. 

Extrapolation of the results of the field and laboratory study and the 

hydrogeological assessment to the remaining 186 mycelium application 

sites would suggest the following antiCipated conditions. The conditions 

are: 

o tota I cyan i de and, to a much I esser extent, free cyan i de wou I d be 
present on the solid matrix of soil/mycelium mixtures in application 
areas; 

a any adjacent surface water bodies would not be affected by mycelium 
related cyanide; 

a groundwater immediately underlying and in close proximity to appli­
cation areas potentially will show the presence of mycelium related 
cyanide; and 

o the concentrations in groundwater are not expected to exceed or 
approach the 200 ~g/l drinking water standards. 
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Further assessment of anticipated conditions at the remaining 186 sites 

was accomplished through the utilization of a finite element computer 

model. The model selected for this exercise was "Chemical Transport by 

Three 0 i mens i ona I Ground Water Flows (Vers i on For [8M.PC)", prepared by 

O.K. Babu, G.F. Pinder and A. Niemi (2). The input parameters for the 

model, rationale, and resultant preliminary output are discussed below. 

Prior to the uti I ization of the model, a water balance was prepared for 

the area in which the mycelium application sites were located. The water 

balance determination followed the methodology described in "Use of the 

Water Balance Method for Predicting Leachate Generation from Solid Waste 

Disposal Sites (SW·168)" prepared by O.G. Fenn, J. Hanley and T.V. 

OeGeare (3). 

The purpose of the water balance was to determine the amount of water on 

an annual basis avai lable to recharge the groundwater. The determined 

values were subsequently considered during the execution of the modeling 

program. The input parameters into the water balance were reflective of 

general meteorological conditions for southeastern Connecticut. 

Two water balance calculations were performed to reflect two different 

topographic settings. One water balance was prepared reflecting a 

hillside (i.e., topographic slope: 0.07) and another prepared for a 

floodplain site (i.e., topographic slope: 0.02). The resultant findings 

are presented graphically on Figure 5.1 and Figure 5.2. As shown on 

Figure 5.1, 17.69 inches are available for annual recharge to the ground. 

water at hillside sites; figure 5.2 shows 23.07 inches available annually 

at floodplain sites. The determined amount of water available is that 

amount of precipitation less evapotranspiration, runoff and soil moisture 

5·16 
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requirements. As illustrated by the shaded area on Figures 5.1 and 5.2, 

the majority of recharge to the groundwater system occurs during the 

firs t part of the year (i. e., January, February, March, Apri 1) and the 

latter part of the year (i.e., November and December). During the summer 

months, evapotranspiration exceeds infiltration and depletes the soil 

moisture. During late summer and fall, the water available for infiltra-

tion must restore the soil moisture requirement. 

Once soil moisture has been satisfied, water is then available to 

recharge the groundwater. The approach . to th i 5 water balance deter-

mination assumes that the water, during winter months when precipitation 

is in the form of snow and a frost line 1s present in the subsurface 

diminishing downward movement of water, eventually is available to 

recharge the groundwater. 

The purpose of the finite element model is to compute the concentration 

of a dissolved chemical species in the aquifer at any specified place and 

time. In accordance with the model, changes in chemical concentration 

occur within the groundwater system primarily due to four distinct pro-

cesses: 

1. Convective transport, in which dissolved chemicals are moving with 
the flowing groundwater. 

2. Hydrodynamic dispersion, in which molecular and ionic diffusion and 
small-scale variation in the velocity of flow through the porous 
media cause the paths of dissolved molecules and ions to diverge or 
spread from the average direction of groundwater flow. 

3. Mixing (or dilution), in which water of one composition is intro­
duced into water of a different composition, whether through ground­
water flow or infi ltration from precip.itation. 

5-17 
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4. Adsorption reactions in which some amount of a particular dissolved 
chemical species may be removed from the groundwater due to chemical 
and phYSical reactions between the water and the solid aquifer 
materials (4). 

The model does not consider chemical degradation of the constituent 
during transport. 

In evaluating the output of computer simulation models, it is important 

to realize that the model should be used as a tool for evaluating poten­

tial trends. Without extensive efforts involving both simulations and 

field verification, it is difficult to use the results of the modeling as 

a quantifiable predictive tool. Computer simulations are valuable in 

that they provide an opportunity to observe, in a qualitative sense, 

movement of constituents in the groundwater regime and can aid in the 

assessment of environmental concerns. 

The model is a steady-state finite element model with the ability to 

simulate water table conditions, including infiltration. In calculating 

groundwater f I ow and contami nant transport, the mode I ut iIi zes fin ite 

elemeot-Galerkin techniques with a finite difference scheme to represent 

irregular shapes accurately. The flow domain is assumed to possess a 

cons tant hori zonta I cross-section, whi Ie the top and bottom boundar! es 

are allowed to be gently sloping surfaces. A finite element formulation 

is applied to the horizontal cross-section and the finite difference 

method to the vertical direction. The method produces accurate solutions 

while providing mathematical flexibility to accurately represent irregu-

lar geometry (2). 

In deSigning the conceptual hydrogeological situation, a number of fac­

tors were considered to create a scenario which would be representative 
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of the various hydrogeological settings within the State of Connecticut, 

specifically southeastern Connecticut. Additionally, the capabi 1 i ties 

and limitations of the model itself had to be considered. The principal 

criteria for selection of the various input parameters of the model was 

to create a worst case situation. 

In inputting to the computer the conceptual design of the selected hydro­

geologic scenario, a grid system is constructed in the x-y plane, Figure 

5-3. The grid describes the scenario by specific nodes and elements. 

Nodes are poi nts at the i ntersecti on of two 1 i nes whereas e1 ements are 

defined by and surrounded by intersecting lines. 

The vertical component of the scenario is introduced by the iden­

tification of layers, Figure 5-4. This particular scenario was defined 

by three distinct layers with Layer 1 being ten (10) feet thick and 

Layers 2 and 3 hav i ng th i cknesses of one (1) and nine (9) feet, respec­

tively. The selection of thicknesses represent both a conscious design 

requirement and accommodations to the abil ities and 1 imitations of the 

mode 1. 

o Layer 1 is identified as the aquifer of concern in which each node1 
point essentially represents a monitoring well point where cyanide 
concentrations could be measured in a well field. 

o Layer 2 represents the designated cyanide source. As illustrated in 
both Figures 5-3 and 5-4, an area 200 feet by 400 feet was selected 
to input cyanide into the aquifer. The chosen dimensions are simi­
lar to the application area at the Ralph Gilbert Property discussed 
previously. It is important to note that the model requires the 
input of the source directly into the water bearing zone which is 
not the case at either of the investigated sites. Rather, the 
source iss ituated at some poi nt above the saturated zone and is 
separated by v aryi ng thicknesses of unsaturated mater; a 1 s. Thi s 
model however is unable to model the movement of a constituent 
through the unsaturated zone. 
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The one foot thickness was chosen to approximate the volume of the 
soil/mycelium mixtures which were utilized in conducting the field 
experimental studies. This thickness, however, actually represents 
a much larger available quantity of source than what was indicated 
in the field experimental studies. 

o Layer 3 is ut i 1 i zed as a "freeboard" for the model to accommodate an 
increasing thickness in the water table as a result of the precipi­
tation and subsequent infiltration. 

As with all models, a substantial quantity of data is required to 

describe the various natural phenomenon of convective transport, disper­

sion, and adsorption. The quality of any simulation is directly related 

to the quality of the input data. As a result of the hydrogeologic 

i nves t i gat ions and experi menta 1 stud i es, a substant i a 1 data base ex i sts 

to serve as input to the model. The various parameters are identified in 

Table 5-5 along with the corresponding values utilized in performing the 

simulations. Brief discussions and justifications for the selected 

values are provided below. 

o Adsoration - based upon the results of the isotherm studies, a 
retar ation factor or adsorption of cyanide to the soil material 
appears to range between zero to four. The simulations presented 
herein have considered zero adsorption to simulate the worst 
possible situation. 

o Molecular Diffusion Coefficient - values have been reported ranging 
from lxlO-lO m2/sec (lx10-5 ft/2day) for non-reactive chemical spe­
cies in clayey geologic deposits (5). Values for coarse-grained 
unconso 1 i dated materi a 1 s may be greater than lxlO-lO m2/sec 
(lx10-4 ft2/day) but are less than the coefficients for chemical 
species in water, 2x10-9 m2/sec (2x10-3 ft2/day). The selection of 
1.0x10-5 ft2/day (lx10-11 m2/sec) is a conservative selection to 
minimize source dilution by diffusion. 

o Net Infiltration - the value of 23.07 in/yr, as discussed pre­
viously, represents the amount of infiltration likely to occur on 
parcels of land with average slopes of two (2) percent. This quan­
tity permits the maximum movement of the source into the groundwater 
regime. 
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TABLE 5-5 

INPUT PARAMETERS AND SELECTED VALUES 

Parameters 

Adsorption 

Molecular Diffusion Coefficient 

Net Infiltration 

Nodal Hydraulic Conductivities (x,y,z direction) 

Average Porosity 

LAYER 1: 

Hydraulic Conductivities (x,y,z direction) 
Specific Yield 
Tota I Poros ity 
Longitudinal Oispersivity 
Transverse Dispersivity 

LAYER 2: 

Hydraulic Conductivities (x,y,z direction) 
Specific Yield 
Total Porosity 
Longitudinal Oispersivity 
Transverse Oispersivity 

LAYER 3: 

Hydraulic Conductivities (x,y,z direction) 
Specific Yield 
Tota I Poros ity 
Longitudinal Oispersivity 
Transverse Oispersivity 

Value 

0.0 

1.0x10-5 ft2/day 

23.07 inches/year 

0.28, 0.28, 0.28 ft/day 

0.30 

2.8, 2.8, 2.8 ft/day 
0.21 
0.30 
50.0 feet 
6.66 feet 

2.9, 2.9, 2.9 ft/day 
0.21 
0.30 
50.0 feet 
6.66 feet 

2.8, 2.8, 2.8 ft/day 
0.21 
0. 30 
50.0 feet 
6.66 feet 
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o Nodal Hydraulic Conductivities. The hydraulic conductivity provided 
here represents the hydraulic conductivity in the x, y and z direc­
tions of the soil zone through which infiltration will occur down to 
the aquifer. The values selected, 0.28, 0.28, 0.28 ft/day (lxl0-4, 
lxl0-4, lxl0-4 cm/sec), are an order of magnitude less than the 
values discussed for the water bearing zones discussed below. This 
reduction was made based upon the increased presence of si It and 
clay size particles which are typically present within the upper 
soil hori zons. 

o Average Porosity - porosity of the upper soil horizons were assumed 
to be simllar to the aquifer material. Justification for utilizing 
lower values may be warranted (6), however, to approach the simula­
tions from a conservative standpoint, an identical value to that of 
the aquifer material appeared to be warranted. 

o HydrauliC Conductivities - the selected values for Layers 1 and 3 
are representative of values which were obtained from the previously 
discussed field investigations (7,8). Hydraulic conductivities of 
lxlO-3 cm/sec (2.8 ft/day) are representative of all uvi a I /outwash 
deposit aquifers such as that observed at the Bond Sand and Gravel 
site. Lower ~ydraulic conductivities, lxl0-4 cm/sec (0.28 ft/day). 
are more representative of aquifers contained within till like 
material such as that observed at the Gilbert site. The need to 
perform simulations at both of these hydraulic conductivities did 
not appear necessary since hydraulic gradients within alluvial/out­
wash deposit aquifers are typically low, approximately 0.01, due to 
the depositional setting. HydrauliC gradients within till deposits 
on hillsides, however, typically have gradients at or approaching 
0.10. In evaluating the overall velocity based upon the hydraulic 
gradient and the conductivities, the velocities in both cases are 
similar. 

Layer 2 has a hydrauliC conductivity value of 1.023xl0-3 cm/sec 
(2.9 ft/day) in response to a 1 imitation of the model. The model 
precludes the arbitrary division of a homogeneous isotropic material 
into separate layers. A slight increase in the hydraulic conduc­
tivity values of this layer was established to provide a discrete 
source layer. This parameter was selected since the values utilized 
have been determined by previous field work and since a slight 
increase in this value has minimal impact on the overall simulation. 

As stated above, the hydrogeological scenario is considered to be a 
homogeneous isotropic aquifer. Consequently, hydraulic conduc­
tivities in the x, y and z direction are assumed to be identical. 
This assumption appears to be valid based upon constant permeameter 
tests which were performed on horizontal and vertical soil cores 
obtained at the Gilbert site (7). 
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o Seecific Yield - specific yield is based upon the relative size 
d,str,but,on of particles within the aquifer media. Field investi­
gations (7,8) indicated that this material test approximated a tex­
tural classification of fine sand. Reported values for this 
cons i s tency range from 10 to 28 percent with an average of 21 per­
cent (6). Consequently, the average value of 21 percent was 
selected for each of the layers. 

o Total Porosity - total porosity represents the total pore volume of 
the aquifer medium relative to the volume of the medium. Reported 
values for mixed sand and gravel range from 20 to 35 percent (6). 
Since total porosity by definition must be greater than the specific 
yield, a value of 30 percent was selected for each of the layers. 

o Longitudinal and Transverse Oispersivit~ - dispersivity is a poorly 
unders tood property and a wi de range 0 va I ues have been reported 
within the current literature for values of longitudinal and trans­
verse dispersivity (5,9). Laboratory experiments in granular 
materials have yielded longitudinal values typically in the range of 
0.00001 to 0.06m. Corresponding transverse values are usually 0.05 
to 0.2 of longitudinal dispersivity. 

Field experiments in sands and gravels have yielded values of longi­
tudinal dispersivity which are typically two to Six times larger 
than laboratory determined values (9). Horizontal transverse­
dispersivity values appear to be about 0.05 to 0.17 of longitudinal 
dispersivity. 

Longitudinal dispersivity values which have been used with solute 
transport models conrnonly range from 30 to 100m (4,5,9). There is 
little physical evidence to substantiate these large values other 
than that, with their use, the models compute solute concentrations 
which compare favorably with field data. 

Prior to selecting a value to utilize within the Simulations, the 
designers of the model were consulted to obtain their opinion rela­
t i ve to appropri ate val ues based upon thei r exper i ence re I at i ve to 
the aquifer media in question (10). The recommended range for 
longitudinal dispersivity is from 10 ft (3m) to 100 ft (JOm) with 
transverse dispersivity ranging from 0.1 to 0.2 of the longitudinal 
value. For purposes of these simulations, a longitudinal value of 
50 feet with a corresponding transverse dispersivity of 6.66 feet 
was selected. These values represent approximate mid-range values 
for each of these parameters. 

In addition to the above data input, a number of variables which dictate 

the presence and quanti ty of constant head and/or concentration nodes, 

time steps, print out controls, convergence criteria, and other options 

represent the principal input file referred to as TRIAL. IN, Appendix O. 
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Separate from the main input file, TRIAL. IN, two other input files are 

required to perform the desired simulation. The first of these files, 

INlTHD.IN, establ ishes initial hydraul ic condition by inputting static 

water levels at each of the model points. To achieve the desired simula­

tion, a hydraulic gradient of 0.01 was imposed over the scenario by 

establishing the water level at the downgradient edge at twelve feet. 

The model requires that all model points within each layer contain some 

volume of water within the layer. Consequently, this saturated thickness 

was chosen to provide a minimum amount of water within Layer 3. The 

resultant water table, Figure 5-5, was calculated and inputted for each 

node point, Appendix E. 

To maintain the desired hydraulic gradient and in turn groundwater velo­

city, it is necessary to identify the next upgradient nodes as constant 

head nodes. Establishing these nodes, 6, 12, 18, 24, and 30, as constant 

head nodes provi des a source of i nf I ow wh i ch ma i nta ins, throughout the 

length of the simulation, the desired gradient. As mentioned previously, 

the actual inputting of the quantity of constant head nodes and their 

location is actually done within the TRIAL.IN file. 

The - second file, INITCC.IN (Appendix Fl, provide concentration inputs for 

each layer by node points. In the two simulations which were performed 

and discussed below, one simulation introduced a quantity of 0.8 mg/l of 

cyanide as a slug at each of the six nodes, 10, 11, 16, 17, 22, and 23, 

with i n Layer 2 wh i ch def i nes the source area. The second s i mu!at ion 

introduces a simi I ar concentration at the same locat ion however the 

assumption is made that a basal concentration of 0.08 mg!l is already 

present throughout the saturated zone. 
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The selection of 0.8 and 0.08 mg/l are based upon the findings of the 

experimental field studies, Section 3.2. The peak concentration of 

cyanide observed leaching from a 33% mycelium/soil mixture by weight was 

0.8 mg/l, This value has been utilized as the slug source. As mentioned 

earlier, this is a worst case assumption since the model inputs this con­

centration directly i~to the water table whereas in actuality, this slug, 

if present, must first infiltrate through the unsaturated zone and is 

likely to reach the water table at some concentration less than the 0.8 

mg/1 slug. 

The same mycelium/soil mixture with time displayed a basal level of 0.78 

mg/l of cyanide which continued to leach from the material. Working with 

the same assumption that this basal level, defined as 0.08 mg/1 rather 

than 0.078 mg/l for the simulation, was introduced throughout the 

aquifer, i.e. potentially representative of continuous introduction of 

cyanide from a previous year's application of mycelium, the simulation 

then introduces a second slug of 0.8 mg/l of cyanide into the aquifer. 

In performing these simulations, the computer produces these output files 

which are referred to as TRIAL.OUT, TRIAL.LCC, and TRIAL.LHO. TRIAL.OUT 

is the principal output file which summarizes the input data and provides 

data relative to the equilibration of the water table as a result of 

precipitation/infiltration and constant head nodes. TRIAL.LLC contains 

concentrations per node by layer and represents the results of the chemi­

cal transport equations. TRIAL.LHD provides the static water levels for 

each of the nodes by layer. 

The results of Simulation 1, introduction of a cyanide slug of 0.8 mg/l 

is contained in Appendix G. Examination of the output fi les indicate 
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cyanide concentration in the aquifer of concern, which do not exceed 0.02 

mg/l during the course of one year after the introduction of the slug. 

Figures 5-6 to 5-12 graphically depict the concentration observed by 

month for eacn layer along a line which bisects the cyanide source area, 

i.e. Nodes 13, 14, 15, 16, 17, and 18 (Figure 5-3). This line displays 

the greatest concentrations due to minimizing dilunion of cyanide as a 

result of dispersion. 

Due to the nature of the mathematics involved in performing these simula­

tions, the model creates a Time Step 0, Figure 5-6, which represents the 

model calculated static state of the inputted hydrogeologic scenario. 

Two principal actions are involved in producing this static state con-

dition. The first action involves equilibrating the water table to 

reflect the effect of precipitation/infiltration which results in a sub­

sequent rise in the water table relative to the water table which had 

been described in the INITHD.IN file. For this simulation, that increase 

represents an increase of approximately 0.20 to 0.26 feet throughout the 

hydrogeologiC scenario. 

The second action involves a distribution of the cyanide mass relative to 

the mathematical matrices which are employed in solving the chemical 

transport equations. This results in a significant reduction in the 

point source concentration, 0.8 mg/l to approximately 0.118 to 0.131 mg/l 

in Layer 2, and the distribution of cyanide to a number of nodes 

throughout the layers, Figure 5-6 

Over the course of the first year, Figures 5-7 to 5-12, the transport of 

cyani de through the saturated zone is observed to move away from the 

source area. Cyanide concentrations decrease with time due to the influx 
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of groundwater from upgradient of the source area and 

precipitation/infiltration which dilutes the cyanide concentrations. 

Simulation 2, introduction of a cyanide slug of 0.8 mg/l into an aquifer 

with background levels of 0.08 mg/l cyanide, is contained in Appendix H. 

Time Step 0 displays an identical increase in the static water levels as 

discussed above and a similar reduction of the cyanide source as observed 

in Simulation 1. The 0.8 mg/l source is reduced to 0.196 to 0.209 mg/l 

with an accompanied distribution of cyanide to other nodes throughout the 

layer. Within the aquifer of concern, cyanide concentrations do not 

exceed 0.084 mg/l through the course of the year. By the end of the one 

year, all nodal points have returned to a near basal level. 
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FIGURE 5-6 
Total Cyanide Concentration vs. Distance Along Center Line 
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Figure 5-7 
Total Cyanide Concentration vs. Distance Along Center Line 
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FIGURE 5-8 
Total Cyanide Concentration vs. Distance Along Center Line 
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FIGURE 5-9 
Total Cyanide Concentration vs . Distance Along center Line 
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FIGURE 5-10 
Total Cyanide Concentration vs. Distance Along Center Line 
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FIGURE 5-11 
Total Cyanide Concentration vs. Distance Along Center Line 
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FIGURE 5- 12 
Total Cyanide Concentration vs . Oistance Along Center Line 
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6.0 ENVIRONMENTAL ASSESSMENT 

6.1 Overview 

The Pfizer by-product mycelium is currently utilized in the environment 

in one of three principal fashions: 1) landspread/reclamation activi­

ties, 2) stockpiling, or 3) soil additive in agricultural activities. 

Two mycelium application sites judged to be the most environmentally sen­

sitive based on a systematic scoring procedure were selected for investi­

gation. Both sites had received considerable quantities of mycelium over 

the years and both sites ranked as highly sensitive in large part because 

they were located close to a surface water body (Beckwith Pond) that ser­

ves as an emergency source for a public water supply system and because 

the sites were separated from the underlying groundwater by a minimum 

thickness of unsaturated materials. One site, the Gilbert Property, uti­

lized landspreading as the application method; whereas mycelium was 

stockpiled at the second site, Bond Sand and Gravel. 

In addition to utilizing different application methods, the sites are 

situated on different unconsolidated surficial geologic deposits. The 

landspread application site is underlain by till which is used to some 

degree as a source of potable water within southeastern Connecticut. 

The stockpile site is underlain by glacial outwaSh: i.e., sand and gra­

vel, which is used more extensively as a sour.ce of potable water and is 

typically a more productive aquifer than the till material. 

The selected sites are believed to be highly representative of the typi­

cal subsurface conditions and hydrogeologic conditions which are believed 

6-1 

_._-----



2/4461 

to be present at the rema i ni ng 186 sites. The fi nd i ngs of the hydro­

geological studies conducted at these two sites provide a database which, 

as discussed in Section 5.0, permits the assessment of the results of 

mycelium application practices at these sites to be extrapolated to the 

remaining 186 sites. 

The following discussion provides a brief summary of information on 

cyanide toxicity, health advisories developed by the U.S. Environmental 

Protect ion Agency and regul atory limits for cyani de in groundwater and 

drinking water, all of which served as reference points for the eva­

luation of health effects of current mycelium application practices. A 

more detailed discussion of these items can be found in Section 2.0. 

This is followed by a brief review of the hydrogeological investigation 

which is discussed in more detail in Section 4.0. A discussion of the 

findings of the hydrogeological investigation is then provided. This 

discussion reviews the detectable releases that were observed, if any, in 

the surface water, sediments, soils and groundwater of the sites and eva­

luates this data relative to environmental and human health con­

siderations. 

6.2 Background Summary 

The acute toxic effect s of cyanide compounds are bel ieved to be due 

almost entirely to "free cyanide" which consists of hydrogen cyanide, the 

cyanide ion and cyanide compounds that readily dissociate to liberate 

these cyan i de spec i es. Stable complex cyanides such as ferrocyanide, 

wh i ch is bel i eved to be the pri nc i pa 1 cyan i de compound present in myce­

lium, are much less toxic. 
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Simply put, cyanide exerts its toxic effect by blocking the conversion of 

energy derived from the metabol ism of food compounds into high energy 

chemical compounds required by the body to sustain life. Cyanide 

accomp I i shes thi s by bind i ng to and thereby i nact i v ati ng the enzyme, 

cytochrome oxidase, which is principally responsible for synthesizing the 

high energy compounds. 

Fortunately, the body has defense mechanisms that metabolize cyanide to 

the much less toxic compound thiocyanate, which can then be excreted 

before the cyanide can exert its toxic effects. It is only when the 

dosage of cyanide overwhelms the defense mechanisms that its toxic 

effects are observed. Smaller doses are routinely metabolized and excre­

ted; for example, tobacco smoke contains cyanide and its metabolite, 

thiocyanate, can usually be found in smokers' blood, however smokers do 

not typically exhibit symptoms of cyanide toxicity. 

This information leads to the conclusion that there exists some small 

dosage level of cyanide that produces no observable adverse effects. 

There is a considerable body of scientific literature on the toxicity of 

cyanide. After carefully reviewing this literature, the U.S.E.P.A. 

Office of Drinking Water has identified cyanide concentrations in 

drinking water, which if not exceeded, would not be expected to produce 

any adverse effects. These concentrations, known as health advisories, 

are 750 ~g CN/l for a 70 Kg adult and 220 ~g CN/l for a 10 Kg chi ld. 

These concentrations are based on dosages that produced no observable 

adverse effects in animal studies and include a safety factor of 500, 

which is the standard procedure when extrapolating from animal studies to 
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human toxicity. When the same calculations, including the 500 fold 

safety factor, are used to estimate the "no effect" levels for ferro­

cyanide based on an animal feeding study, concentrations of 1060 ~g CNII 

for a 70 Kg adult and 330 ~g eN11 for a 10 Kg child are obtained. 

Connecticut groundwater classification and drinking water regulations 

place the maximum allowable cyanide concentration in both drinking water 

source water and finished drinking water at 200 ~g eN/I, which is slightly 

lower than the lowest U.S.E.P.A. Office of Drinking Water health advisory 

for cyanide. 

6.3 Findings of the Hydrogeological Site Investigation 

Samples of surface water, groundwater, soils and stream sediments were 

collected in the course of the site investigations and analyzed for 

cyanide and zinc, which were the only constituents of concern identified 

in mycelium in an earlier extensive mycelium characterization study. 

Zinc was either not detected or was at or be low natura I envi ronmenta 1 

background concentrations in all of the mycelium application site samples 

analyzed therefore the zinc in mycelium was deemed to have no envirpnmen­

tal or human health impacts. 

Two types of cyan i de were measured in the samp 1 es co 11 ected: free 

cyanide, which includes the cyanide species almost entirely responsible 

for cyanide's toxicity, and total cyanide, which includes the more 

stable, less toxic complex cyanides as well as the free cyanides. When 

cyanide was detected in samples from the two mycelium application sites, 

it was generally predominantly the less toxic complex cyanide form. 
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Since ferrocyanide, a stable complex cyanide, is the form of cyanide used 

in the fermentation processes producing the mycelium, finding predomi­

nantly complex cyanide at the mycelium application sites would be 

expected. 

6.3.1 Surface Waters 

Both total and free cyanide were detected in a number of soi 1, stream 

sediment and groundwater samples from both mycel ium appl ication sites, 

however cyanide was detected in only one surface water sample. That 

sample was collected from near the bottom of the small pond at the Bond 

property. Since this sample was collected from near the bottom, there is 

a possibility that some cyanide containing sediment could have been 

st i rred up duri n9 the co 11 ect i on process and got ten into th is samp 1 e. 

This pond is also believed to be in direct hydraulic communication with 

the groundwater adjacent to the pond. Quantities of mycelium had been 

stockpiled in mounds very close to this pond and the groundwater 

underlying the mycel ium mound and in contact with the surface water in 

the small pond also contained cyanide. Therefore, the cyanide detected 

in the bottom of the water column in the small pond may have entered the 

pond in groundwater. 

Ferrocyanide in surface waters can be decomposed fairly Quickly by 

sunlight to free cyanide which in turn can be lost from the water as a 

result of volatilization. Ferrocyanide entering the bottom of the pond 

in groundwater would have had a minimal opportunity to break down and 

leave the pond via these mechanisms. The near surface sample from the 

same pond was free of cyanide indicating that either the cyanide in the 
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near bottom sample was associated with resuspended sediment or that 

soluble ferrocyanide entering the surface water is fairly quickly and 

efficiently removed from the water column by photodegradation and volati­

lization. These ferrocyanide breakdown and removal mechanisms have been 

documented in surface waters in several independent studies. Based on 

the results of the two site investigations, the soluble cyanide con­

tamination of or transport in surface waters does not appear to occur to 

a measurable extent. 

Minor concentrations of cyanide, at most a few times the detection limit, 

were found in sediment samples from streams draining the two mycel ium 

application sites. This indicates some degree of bedload transport of 

cyanide bound to particles in the streams, most likely conSisting of soil 

or mycelium particles washed into the streams from the application sites 

by surface runoff. The greatest bedload transport distance for mycelium 

derived cyanide appears to have been about 800 feet. It is worth noting 

that if any particle bound cyanide ever did reach a public drinking water 

source, it would be readily removed by routine filtration. 

The I ack of any significant contami nat i on of surface waters by either 

soluble or suspended cyanide from these two sites is reassuring par­

ticularly since the proximity of these sites to public water supplies was 

a major reason for them bei ng ranked as among the mos t potentia 11 y 

environmentally sensitive. Additionally, the absence of soluble cyanide 

within the surface waters would indicate that no potential impact to 

aquatic organisms is likely to exist. 
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Based on the results of the site investigation studies, then, the current 

mycelium application practices do not appear to pose a risk to the 

environment or human health as a result of surface water contamination by 

mycel ium cyanide, even under the probable worst case conditions repre­

sented by the two sites investigated. 

6.3.2 Soils 

Cyanide was detected in many of the soil samples collected from both of 

the investigation sites. Generally cyanide concentrations were highest 

at the soil surface where mycelium was directly applied and near mycelium 

stockpi les where mycelium could have been washed off the stockpi les 

directly to the sampling points by runoff. 

In the soi 1 env ironment, cyani de is both produced and consumed by a 

variety of microorganisms and plants. Cyanide produced by bacteria 

appears to be at rather low levels, generally at low parts per billion 

concentrations in the growth media. Fungi produce higher cyanide con­

centrations with the highest reported value being 2,500 ppm. 

A variety of microorganisms (bacteria, algae, phytoplankton, protozoa 

and yeast) and fungi can also degrade cyanide. Plants possess the abi-

1 ity to met abo 1 i ze exogeneous HeN. Prev i ous stud i es i nd i c ate tha t many 

crop plants thrive when cyanide or cyanogenic compounds are appl ied to 

the soil as fertilizers in concentrations up to several hundred parts per 

million. Overall, it app'ears that a number of mechanisms exist in the 

environment for not only production of cyanide but also its destruction. 
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In order to assess potential human health effects that could arise from 

the cyanide in the soil. potential routes of exposure and likely dosages 

to the human recipients must be considered. Only two routes of exposure 

to cyanide in soil appear to be possible. They are inhalation. which 

could occur by breathing cyanide containing dust. and ingestion which 

could involve either direct ingestion. such as a child eating cyanide 

containing soi 1. or hand to mouth or hand to food to mouth ingestion. 

which could result if an individual failed to wash his hands after 

handling mycelium or mycelium containing soils and before eating, 

drinking or smoking. 

The next consideration is the quantity of soil or mycelium that would 

have to be inhaled or ingested for an exposure equivalent to the USEPA 

health advisory dosages to occur. The lowest health advisory for cyanide 

in drinking water was 220 ~g CN/l. This concentration was for a 10 Kg 

child and was calculated assuming an average daily intake of one (1) 

liter of water for a total daily dosage of 220 ~g CN. An extensive myce­

lium characterization study indicated that the average total cyanide con­

centration in mycelium was 95 ~g CN/g of mycelium. Therefore a 10 Kg 

child could inhale or ingest 2.3 g/per day of pure mycelium without 

exceeding the USEPA's no effect dosage which already includes a 500 fold 

safety factor. In farm applications, mycelium is typically applied to 

fields at a rate of 40 to 100 tons per acre which when worked into the 

soil is equivalent to a mixture containing 3.2 to 8% mycelium. A 10 Kg 

child could inhale or ingest 29 to 72 g or such a mixture per day without 

exceeding the USEPA no effect dosage of cyanide. 
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The USEPA health advisory for cyanide in drinking water for a 70 Kg adult 

was 750 ~g CN/l and assumed a dai ly drinking water intake of 2 liters 

which gives a no effect dosage of 1,500 ~g CN/day for an adult. This 

would be equivalent to inhaling or ingesting 15.8 g of pure mycelium or 

200 to 500 g of typical soil/mycelium mixtures. 

Inhalation of the quantities of pure mycelium or a soil/mycelium mixture 

that would contain a no effect dosage of cyanide is simply not realistic. 

Inhalation of much smaller quantities of dust alone would result in such 

respiratory irritation and coughing as to be self limiting long before a 

quantity of dust containi~fl:; effect dosage of cyanide could be 

inhaled. Therefore there is essentially no possibility that an indivi­

dual could receive a cyanide dosage in excess of the USEPA no effect 

level by inhaling cyanide containing mycelium or soil/mycelium dust. 

Similarly it is virtually impossible that an adult would ingest a suf­

f icient quantity of mycelium or soil/mycelium mixture to exceed the no 

effect dosage through hand .to mouth or hand to food to mouth contact, nor 

is it likely that an adult would directly ingest such quantities . 

Chi ldren do occasionally ingest non-food items. Thi s behavior is known 

as pica, and has resulted in many cases of lead poisoning in children who , 

ate paint chips containing lead. The quantity of pure mycelium (2 .3g) 

that a 10 Kg child would have to consume to exceed the USEPA no effect 

dosage is not so large as to preclude such an occurrence. The no effect 

dosage calculation is based upon presumed daily consumption of the cited 

dosage and, as noted several times, the dosage does include a safety fac­

tor of 500. ~ith these factors in mind it would appear that the possibi-
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lity of a child experiencing an adverse health effect as a result of 

ingesting cyanide containing mycelium or a mycel ium/soil mixture is, at 

worst, remote. 

In light of the mechanisms which exist within nature for the production 

and destruct i on of cyani de and cyanogeni c compounds and based on the 

foregoing review of the potential routes of exposure and dosages of 

cyanides that might be experienced by humans as a result of contact with 

cyanide containing mycelium or mycelium/soil mixtures at mycelium appli­

cation sites, such contact does not appear to pose any significant risk 

to the environment or human health. 

6.3.3 Groundwater 

At the Bond site, total and free cyanide were detected in the groundwater 

collected from 2 out of 3 wells located within a few feet of the toes of 

various mycelium stockpile mounds. Total cyanide concentrations ranged 

from 40 to 91 ~g eN/I. Two additional wells, one located upgradient and 

the other laterally from the mounds with respect to the groundwater flow 

direction, were free of cyanide. 

At the Gilbert site, total and free cyanide were detected in groundwater 

collected from all three wells loc~ted downgradient from the field where 

the mycelium was applied. Total cyanide concentrations ranged from 30 to 

76 ~g eN/1 and free cyanide ranged from 16 to 28 ~g eN/I. A fourth well 

with its recharge zone located upgradient from the mycelium treated field 

was free of cyanide. Water from the Gilbert residential well, which is a 

dug well that had had mycelium spread immediately around it, contained 15 
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~g/I total cyanide and 11 ~g/I free cyanide. These results indicate that 

some fraction of the mycelium cyanide is leachable from the mycelial mass 

and can migrate to the groundwater. 

Since neither detailed histories of the mycelium handling, storage and 

land application practices at these sites, nor the initial concentrations 

of cyanide in the mycelium at the sites were known, the initial con­

ditions that gave rise to the observed cyanide concentrations at the 

sites could not be determined. For this reason, experimental field stu­

dies were run in which well characterized soil/mycelium mixtures simu­

lating both landspread and agricultural applications were exposed to the 

Connecticut environment. The cyanide concentrations in leachates from 

these samples, generated by rainfall, were determined in order to esti­

mate the cyanide concentrations that might be expected in seepage 

entering the soil column from the mycelium application zone. 

Leachate from the soi I/mycel ium mixture simulating a land reclamation 

site had an initial total cyanide concentration of 845 ~g/l and an ini­

tial free cyanide concentration of 337 Ug/l. After about 30 days, these 

concentrat ions had dec I i ned to about 78 Ug/I and (10 ~g/l, respect i ve ly, 

and remained at those levels for the balance of the study (8 weeks). 

Leachate from the soil/mycelium mixture simulating an agricultural site 

had an initial total cyanide concentration of 284 ~g/l and an initial 

free cyanide concentration of 95 ~g/I. These concentrations also 

declined to basal levels over a period of 30 days which, in this case, 

were 44 ~g/I total cyanide and (10 ~g/I free cyanide. Assuming that the 

basa 1 I each rates remain cons tant for the balance of the year, the 
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average leachate cyanide concentrations over the course of a year would 

be 112 ~g/l total and 15 ~g/l free cyanide for the soil/mycelium mixture 

simulating a land reclamation site, and 55 ~g/l total and <10 ~g/l free 

cyanide for th~ soil/mycelium mixture simulating an agricultural site. 

The higher cyanide concentrations seen in the leachates immediately after 

the mycelium is placed in the environment last for only a brief period of 

time and represent a small fraction, less than 10 percent, of the total 

rainfall infiltration occurring during the course of a year. The forces 

of dilution, advection, dispersion and diffusion, which control the 

transport of contaminants in groundwater systems in addition to infiltra­

tion through the unsaturated lone, can be expected to rapidly dissipate 

the initial higher concentrations of cyanide that leach from the myce­

lium. This expectation was supported by the results of a groundwater 

transport model simulating the behavior of a slug of cyanide at 800 ~g/l 

in a volume of water representative of the initial leachate in a hydro­

geologic setting typical of the mycelium application sites. 

In considering the implications of the leachate concentrations on poten­

tial groundwater concentrations, and drinking water drawn from the 

groundwater, the construct ion of typi cal potable water wells must be 

taken into account. Drinking water wells are typically screened over a 

minimum interval of 10 feet, therefore water drawn from these wells would 

reflect the average composition of the water in at least ten vertical 

feet of the water column. Any fluctuations in contaminant concentrations 

more local ized than that would tend to be averaged out in water drawn 

from a typical potable water well. Taking all these factors into con-
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sideration, it appears that the average annual cyanide concentrations in 

leachates from the soil/mycelium mixtures are the highest concentrations 

that are ever likely to be found in groundwater near the respective types 

of mycelium application sites or in drinking water drawn from that 

groundwater. 

These expectations are born out by the cyanide concentrat ions actually 

found in groundwater at the two sites investigated. These two sites 

received the largest total tonnages of mycelium of any of the 188 myce­

lium application sites in Connecticut and were selected for investigation 

because they represented the worst cases. Groundwater 1I0nitoring wells 

were placed within a few feet of mounds of stockpiled mycelium 12 feet 

high at the Bond site and within 25 feet downgradient of a field four 

hundred feet wi de that had recei ved heavy appl icat ions of myce 1 i um year 

after year at the Gilbert site. These wells showed total cyanide 

concentrations of 93 and 76 ~g/l, respectively. These concentrations are 

less than, but within, the range of the average annual cyanide con­

centration in the soil/mycelium mixture leachate simulating a land recla­

mation application. This suggests that the use of the average annual 

leachate concentration as an est i mate of the highest concentration that 

might ever be seen in groundwater or drinking water is reasonable. 

To summarize the groundwater results: the highest concentration of 

cyanide actually found in groundwater in the site inves tigation studies 

was 93 ~g/l total cyanide and this clearly represented a worst case 

situation. The highest cyanide concentration that might be seen in 

groundwater based on the concentration present in simulated mycelium 
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I 
I , appl ication site leachate, which would be the input to the unsaturated 

zone for infiltration to the groundwater system, was 112 119/l total 

cyanide. Both of these concentrations are below the Connecticut regula­

tory limit of 200 IIgll for cyanide in public water supply source water 

and finished drinking water and the lowest EPA Office of Drinking Water 

Health Advisory of 220 IIg/l for cyanide in drinking water to be consumed ) 

, 
i 
'. 

! 

by a 10 Kg child. The EPA Health Advisory is the concentration which, if 

not exceeded, would be expected to produce no adverse health effects in 

the designated population. As noted earlier, the derivation of the 

Health Advisory concentration includes a 500 fold safety factor. 

Once entered into the groundwater system, cyanide will remain until 

discharged either to a groundwater well or a surface water body. 

; 
,1 

Based 1 

~:::entt:eat::::e b:~::inlg::el:is:;a:::c::nto f:r g::::ndW:::~t:e~~n:ii~~ra:~o:~ ;) 

Additionally, if discharged to a surface water body, the destruction of 

I. 
\ cyanide by photolysis and dilution into the surface water body will miti-

I gate any concerns relative to the environment. Therefore, in 1 ight of 

the foregoing discussion, the current mycelium application practices do 
i 

not appear to pose a significant risk to the environment or human health ' 

\ due to exposure to mycelium derived cyanide in the groundwater. 

6.4 Conclusion 

The results of the investigations described in this report indicated that 

the current mycelium application practices result in quantifiable 

releases of cyanide to the environment. However, careful review and con-

sideration of the concentrations of cyanide released to the environment, 

6-14 



• 
] 

] 

] 

] 

] 

] 

] 

] 

] 

] 

] 

] 

] 

] 
' \ 
J 

] 

] 

J 
J 

2/4461 

potent i a 1 receptor organi sms, both human and non-human, poss i b le 

transport and e~posure pathways, cyanide to~icity and the no effect 

levels established by the EPA failed to identify any significant risk of 

adverse effects to human health or the environment. Therefore, while the 

current myce 1 i um app 1 i cat i on pract ices do resu 1 tin measurab 1 e re 1 eases 

of cyanide to the environment, the releases do not appear to pose any 

significant risk of impairment to human health or the environment. 
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